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DISEASES OF THE ORGANS OF RESPIRATION. 
On the D1AOMO6I8 OF Diseases of the Lungs. 

Oeneral chaervations, — I. Examination of the chest through its physical properties 
— by sight and touch — by mensuration — by its sounds — by percussion, — 
Sounds of tlie respiration, — Ehonchi. — Sounds of the voice, — Mode of em^ 
ploying auscultation, — Comparative advantages of immediate and mediate aus" 
cidtation, — Principles and construction of the stethoscope, — II. Examination 
of the chest through the vital properties or functions of its organs, — Analysis 
of Hie general symptoms, — Dyspnoea, — Cough, — Expectoration, — Pain, — 
Symptoms connected with the circidtition, — Analysis of the pulse, — Symptoms 

from the venous and capillary circulation. — Of the symptomatic fever, 

Respective value of the physical signs, and general symptoms. 

The knowledge whicli we possess of the pathology and diagnosis of diseases 
of the respiratory organs, and consequently of a rational method of treating 
them, is so entirely of modem origin, that it would be useless in a practical 
work to refer to the writings of past ages for information on these subjects. 
The essential phenomena and the products of disease were until lately too little 
understood even to be described accurately ; hence the descriptions and names 
of the older writers, however minutely given and dogmatically applied, are 
vague and equivocal to the modem reader. 

The great improvement that has taken place of late years in our knowledge 
of diseases of the chest, and consequently in their treatment, has mainly arisen 
from the careful cultivation of pathological anatomy, and the successful ap- 
plication of physical means of diagnosis in connection with it ; in both these 
departments, especially the latter, we must give the pre-eminence to Laennec, 
whose Traiti de r Auscultation Mediate may be regarded as at once the novum 
organumj and the principia^ of our knowledge of thoracic diseases. The re- 
sists and the means of his discoveries have been so far extended and improved 
by subsequent investigators, as to have changed the subject from being one of 
the most obscure to be among the most intelligible in practical medicine. It 
was the defect of Laennec's practice to trast entirely to the physical signs, 
often to the exclusion of the general symptoms, which are always, especially 
in regard to the treatment, of the utmost importance. Both sets of signs have 
their value, and it will be our especial object to point out the modes of appre- 
ciating each in the study and treatment of the special diseases ; to show, as far 
as is possible, their relative value, by examining them more fundamentally 
than has generally been done ; and, whilst we pay due respect to authentic 
records of experience, of whatever kind, to make them still more profitable 
and instructive by careful analysis and generalisation. It is necessary, however, 
to study the stracture of the pulmonary apparatus ; the form, position, and 
connection of its several parts ; their relation to physical laws, and the com* 
binations of these laws in their statical and dynamical forces, that is, at rest and 
in motion. But in doing this it is soon discovered that the object of our study 
is more than a mere machine, and that it possesses properties, and is governed 
by laws which are not met with in inanimate matter. We have the vital pro' 
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2 DIAGNOSIS OF DISEASES OF THE LUNOa 

periieSf sensibiUtyj irritability, contractitity, added to the mechanism ; we have 
tk vital chemigtry pervading the materials. Besides the chest, which is mechani- 
cally enlarged and diminished, and the lungs and their tubes, which are at the 
same time expanded and compressed, and the heart and its hydraulic pipes 
through which liquid is propelled, there are also, in these several parts, the 
vital properties, which not only bind them together in special and complex re* 
lations, but connect them also with other organs and members of the body. 
Here, again, we see the sources of the two classes of signs of health or disease : 
the phyncait confined to the organs and their physical or mechanical properties, 
as exhibited in these organs ; and the vital or geiteral symptoms, the result of 
vital properties, which are not confined to the part, but may extend their oper- 
ation and seat over the whole frame. Now, as in the maintenance of health, 
and in the production or removal of disease, each set of properties is concerned 
both as caoses and as signs, so the necessity of duly appreciating both classes 
must be apparent 

It being presumed that the reader has studied the anatomy and physiology 
of the general structure, functions, and relations of the chest and its organs, 
the next object is to become acquainted with the signs or symptoms, through 
which, in the living body, we can judge of the condition of the various parts 
of the structure, and of the performance of their several fimctions, and thus, 
through which, we can distinguish health and disease. The condition of the 
chest and its organs may be examined through two classes of properties, the 
physical, and the vitaL The physical properties are studied, especially through 
vision, tact, and hearing. The vital phenomena are studied in the condition 
of the functions, which are complex properties, or actions dependent on vitality 
operating in physical structure. 

I. Phtsicxl Examination of thb Ghsbt. 

We examine the chest physically through those properties of form, size, pro- 
portions, relative position and density oif its parts, at rest and in motion, which 
are appreciable by our external senses. To assist this examination we must 
previously possess a good general knowledge of the topography of the several 
organs within the chest ; we must know where each severally lies and reaches 
with regard to the exterior ; so that, when we inspect, feel, or listen, at the dif- 
ferent regions of the chest, we may define the general outlines of the organs 
within. This knowledge must be acquired by personal observation, which 
should be exercised both on the dead and on the living body. In examinations 
alter death, the position of the organs with regard to the exterior should be 
observed. The moment the sternum is raised, and before the lungs collapse 
(which may be prevented by closing the nostrils), the extent to which these 
organs cover the heart and reach downwards, the position of the air and blood- 
vessels, the height of the diaphragm, and of the abdominal viscera beneath, should 
be noticed by the student; and he can transfer these various sites to the marks 
or lines of the exterior, such as the nipples, the edges of the pectoral muscles, 
the number of the ribs. This habit of comparing the outside with the in- 
side of the chest in the dead body may not, however, furnish a perfect know- 
ledge of what exists in the bodies of the living ; fbr besides that there is much 
variety in different individuals, there may, on the cessation of the motions and 
properties of Ufe, be some changes in the size and condition of the organs, 
and these changes may vary according to the mode of death. Thus it is pro- 
bable that the diaphragm, relaxed by death, permits the abdominal viscera to 
encroach on the cavity of the chest fiirther than during life ; and the volume 
and position of the heart and lungs will be affected, not onl^ by this circum- 
stance, but by the condition of the circulation and respiration at the time of 
death, by the influence of time and temperature on the stiffening of the 
aiQscles, and by other changes which immediately succeed death, such as the 
disengagement or absorption of gases by which tibe intestines are distended, 
which vary much in different cases. It is well to be aware of these modifying 
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wlueh can be i^preoiated only by the habit of perMmal obflOT* 
aftieii : and it is by such individual experienee, rather than from rules and de* 
•eriptitms, that a knowledge of the topography of the organs can be obtained 
in the study of the dead body. 

JSxammaiun of tlU Ckt9t hif tight ami fy touch. The other mode of study- 
ing the topograpShy of organs is more exact, but more difficult It is the per- 
aoaal habit of physically examining the living body. The patient standing, 
or even sitting, inth his arms, trunk, and legs in symmetrical positions, and "ids 
chest, if possible, entirely uncovered, and exposed to a good light, -we view it in 
front, behind, and ttom. above, and carefiilly mark its form and proportions, 
^nd the corresponding prominences and depressions of the two sides. A 
healthy chest is nearly symmetrical, the two sides corresponding in shape and 
size. The right side is, however, almost always slightly larger than the left, 
especially at its lower portion, where the di£Berenee of measured circumference 
generally amounts to half an inch. This preponderance in favour of the ri^ 
side is partly to be ascribed to the contents, the unyielding mass of the liver ; 
but it is probably also connected with a law which pervades the animal ere* 
ation, giving a superiority of strength and development to the right side. It 
is supposed by Dr. Stokes and M. Woilles, that the increased development of 
tlie right side is rather a consequence than a cause of the greater strength, 
and consequent use of i^ muscles ; and they say that the proof of this is seen 
in the exceptional cases of left-handed persons, in which the left side has a 
superiority in size. We have observed, on the other hand, in most healthy 
ehests, an advantage on the left side in point of height : the apex of the left 
hing, and corresponding portion of the chest, rise a trifle higher than those of 
the right. We are not prepared to say whether this be an original conforma- 
t>on, or whether it result f^om the habitual inflation of the stomach, and the 
vnyielding mass of the heart on the left side giving the chest a greater ten- 
dency to upward expansion. When these slight exceptions are known, they 
will not mislead, and they scarcely detract ftxim the general symmetry of i^ 
ehest Whenever there is any considerable departure ftom this degree ef 
symmetry, or correspondence between the two sides, it becomes pretty certain 
that there either is, or has been, disease. 

It has been stated that the chest should be viewed ft'om above, as weU as 
from before and behind. This may be done when the patient is seated on a 
low seat, with the head a little inclined forward, the observer standing behind 
or on one side, and looking down on the shoulders. A view is thus obtained 
ef the depth of the chest from front to back, and in this way may often be de- 
tected between the two sides a want of correspondence, that is not perceptible 
by the ordinary modes of inspection. If the patient's strength do not permit 
lum to stand or sit up, the chest may be inspected when he is lying on hi^ 
back, and this may be done by the observer taking his position, not only at 
the side, but also at the foot and at the head of the bed, from which the eor- 
Tesponding parts of the two sides can be better seen. 

The inspection of the chest is to be applied not only to its statical condition,, 
but also to its motions ; and here it is proper to combine manual examination. 
Whilst, therefore, we are inspecting the chest, we desire the patient to breathe 
in various degrees ; and with tiie hands and eyes directed to corresponding points 
of the two sides, we watch and feel the amount and equality of the motions. 
If the chest is a healthy one, we see the motions as uniform as the chest is 
symmetrical : the clavicles, scapulse, and upper ribs rise *, the lower ribs rise and 
roread ; and the abdomen swells, as the diaphragm descends at each inspiration. 
Attentively watching and feeling the chest will often also enable us to trace 
the limits of some of these movements, so as to indicate the boundaries of the 
chest Thus the lower ribs are pressed outwards by the displacement of the 
abdominal viscera at each descent of the diaphragm, and constitute a fulness 
below the limits to which the lungs descend, with a slight flatness or hotto# 
above. These appearances have been pointed out by Dr. Edwin Harrison, as 
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4 DIAGNOSIS OF DISEASES OF THE LUNGS. 

visible indications of the height of the diaphragm and lirer. The intercostal 
spaces and the hollow above the clavicles are also fit marks for this mode of 
comparison between the two sides. They are strongly marked during fiiU 
inspiration ; and are liable to be more so than usual where the entry of air into 
the lungs is difficult from obstruction of the tubes, and less so than usual when 
the obstruction is more in the tissue of the lung from internal effusion or ex- 
ternal pressure. There are many other useful details which are soon learned 
by practice, when the principles of the examination are properly understood. 
Applying the hand on the region of the heart, we feel the relation of the re- 
spiratory motions to that organ. After a full expiration the heart is felt 
beating about the cartilages of the third and fourth ribs, as well as under the 
sternum ; but as the ribs rise, and the lungs expand by inspiration, we gradually 
lose the beating ; and if it be felt at all, it will now be low as the sixth rib. 

There are some general varieties of disordered respiration, which are deter- 
mined by watching and feeling the motions of the chest. Healthy or perfect 
respiration is both diaphragmatic and costal ; but under the influence of dis- 
ease the motions may be imperfect, and confined either to the ribs or to the 
diaphragm. Thus, when tiie diaphragm is prevented fh>m descending by 
acute pain in it or below it, or by pressure from below, the respiration is wholly 
performed by the raising of the ribs ; and is called heaving, thoracic, or costal 
breathing. When, on the other hand, the ribs are immovable in consequence 
of pain, ossification of the cartilages and ligaments, or paralysis of the inter- 
costal muscles, the breathing is wholly diaphragmatic or abdominal. 

The movements of respiration may be partial, while one side of the chest is 
•seen to move much less than the other, or when part of one side moves im- 
perfectly ; and this partiality of movement may have its cause in the walls, or, 
as more usually, it may proceed from impermeability of the corresponding 
portions of lung, in consequence of various diseases. Thus, when lymph, or 
tuberculous matter in the tissue of the Inng, an obstruction of the bronchi, an 
-effusion into or a contracted adhesion of the pleura, prevent the inflation and 
-collapse of a part of the lung, the corresponding walls of the chest will be re- 
sisted in their motions, and will be fixed in proportion. Thus in phthisical 
patients we often see the ribs below the clavicles scarcely moving in respiration. 
And often sunk on one side : in pneumonia and pleurisy, the lower ribs are 
more commonly fixed. It is proper to mark ftirther how they are fixed ; 
whether in a state of dilatation, or in one of collapse ; whether the affected 
part remains full after expiration, or is still sunk after inspiration, or whether 
it is fixed in an intermediate state : we may thus, in certain instances, go some 
way to distinguish between the different causes of pulmonary obstruction. 

mensuration of the chest is a more exact method of detecting inequalities 
between the two sides. It is generally practised by fixing with the finger 
a piece of tape by one end at the mesial line of the sternum, and passing it 
horizontally around the chest to the same point ; then» by taking it off at the 
point where it crosses the spinous process of the dorsal vertebra, the length of 
two sides may be at once compared. Great care must be taken to pass the 
tape horizontally around corresponding parts ; and attention should also be 
paid to the degrees of the respiratory act The most accurate mode is to 
compare the measurements of the two sides, on a full inspiration and expiration 
as well as in the intermediate state. Dr. Stokes recommends the use of gra- 
duated callipers to measure the depth and height of the chest, as well as its 
circumference, which alone is given by the tape. Such an instrument would 
doubtiess afford more exact results ; but it is not likely to be introduced into 
general use. We may mention that we have been in the habit of using the 
tape for the height also, by measuring from the bottom of the sternum to the 
hollow under the humeral end of the clavicles, and from the latter spot to the 
spinous process of one of the lower dorsal vertebrae. The measurement may also 
be practised from the top of the sternum downwards and outwards, to the margti: 
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of the ribs at either side. These expedients, together with the practice of in- 
spection downwards on the shoulders for the antero-posterior diameter of the 
two sides, are generally sufficient to furnish the comparative dimensions of the 
sides of the chest. 

Besides external measurement, which is essentially comparative between 
the two sides, there have been various attempts to measure the internal capa- 
city of the chest by noting the quantity of air that can be exhaled or inhaled. 
The late Mr. Abemethy proposed to judge of the capacity, and thereby of the 
soundness of the lungs of a patient, by measuring how much air he could 
throw at a breath after a full inspiration into a jar inverted over water. Other 
contrivances have been made to measure how much air can be inspired at a 
breath from a jar of air inverted over water. The chief objection to 
these means of measurement is, that their indications are affected not 
only by the capacity of the lungs, but also by the strength of the respira- 
tory efforts. They are dynamometers for the muscles of respiration as well 
as pulmometers ; and a weak, delicate, or nervous person, with sound lungs 
tested by them, would be placed below a pleuritic or phthisical patient whose 
muscular energies are still considerable. 

So much for examination of the form, shape, and size of the chest by sight, 
touch, and measurement It may often give us important indications ; but it 
will seldom inform us of the nature of the obstructions or changes which it dis- 
covers ; and it cannot detect many obstructions and changes m their smaller 
degrees. The chest may be inmiobile, distended, or contracted in parts, but. 
whether from impervious air-tubes, diseased lung, liquid or air in the pleura, or 
any other of the various causes, sight and touch will rarely inform us. 

Examinaticn of the chest by hearing. We are led, then, to try another 
sense which may reach beyond the surface, the sense of hearing. The 
acoustic phenomena of the chest should be studied, not only by mere experi- 
ence, like that by which the infant studies objects by sight and touch, and in 
time becomes acquainted with them ; but also, more rationally, by a general- 
isation of such experience in the laws according to which the phenomena 
occur. We must accustom our ears to the sounds in aU their varieties, that 
we may be able by experience to know and distinguish them ; but to under- 
stand tiieir import, and to read the interpretation which they give to the con- 
dition of the parts that produce them, we should study them t&ough the laws 
under which they occur. We must consider what sound is, how it may be 
produced, transmitted, and modified ; how the contents of the chest may pro- 
duce it, and, when produced, can clumge it : and by comparing its general pro- 
perties with the mechanism of the chest and its organs, we shall be prepared 
to understand and arrange the phenomena that experience has discovered, or 
may hereafter reveal to us. By thus learning ^e acoustic relations of the 
ch^ not merely as isolated facts, but as parts of an applied science, we may 
be enabled to escape, in great measure, the errors into which unintelligible 
matters of memory might continually lead us, and we shall be acquiring a 
rational pathology, instead of resting on an empirical diagnosis. 

The character of the present work precluding the introduction of more than 
a few of the leading principles witii regard to sound in general, we must 
refer for farther details to the various treatises on natural pUlosophy, and to, 
the lectures and treatises of the writer on the physiology and diseases of the 
chest 

Sound is a certain velocity of motion of a body, or of the particles of a 
body, resisted with a certam force. The moving and the resisting forces 
acting alternately in opposite directions, constitute the vibrations of sound, 
which may be seen in a vibrating cord, and illustrated by the slower motions 
of a vibrating pendulum. The transmission or conduction of sound ia 
the communication of the sonorous motion from one body to another, as one 
ball striking another ball moves it The reflection of sound is the refusal or 
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njeolion b&ckwmrds of this motion by bodies which cannot receiTc it, as a wall 
throws back the motion of a baU. Sound is most readilj produced and sua* 
tiUned in bodies of nnifbrm density and elasticity, the particles of whu^ 
transmit and continue, and do not reject or choke each other's motions. Henoe 
tense and rigid bodies produce and conduct sound better than those whicli 
are flaccid and soft Bodies of very different density and elasticity do not 
readily receire sound from each other ; because their powers of motion diflSer 
in force and extent, and must cause them to reflect or choke the motions whieli 
they receive from each other. Thus a sound produced by air is intercepted 
by a solid ; and that produced by a solid is fiir better transmitted by a solid 
of tiie same density and elasticity, than by air. The sound of a body much 
more dense than air, such as metal, may be communicated with greater free- 
dom to air by the medium of a third body of intermediate density, such as 
wood, and this effect may be increased by extending the surflioe, and lightening 
the mass of the third body, as it is done in the sounding boards of musical in- 
stroments. The note or pitch of a sound depends on the frequency of the 
vibrations, those of the highest or shrillest notes being the quickest The du- 
ration of a sound depends on the continuance of the vibrations. The sources 
of sound are such impulses as those which affect bodies suddenly, or with some 
force. Thus the percussion, collision, friction, tightening and breaking of 
solids cause sound. Sounds are not often produced in air or in liquids but by 
the aid of solids, which ^ther communicate the motion or offer the resistance : 
thus we hear the wind only when it whisties in a key*hole, in the rigging of a 
ship, the leaves of a tree, or the like ; and the sound of wind instruments 
depends on the motion or on the resistance of a s<did. But liquids and air 
together readily generate sound without the aid of solids, by their impulses on 
each other; and thus are caused all the bubbling and rushing noises cST liquids^ 
from the frothing of beer to the roar of a cataract 

Examination of ike chest by percussion. As the nature of metal, wood, and 
other bodies is tested by the sound which they yield on being struck, so we 
strike or percuss the chest to judge of the nature and condition of its materials. 
Hie practice of percussion as a mode of diagnosis, we owe to Avenbrugger ; 
it has been applied and improved by Corvisart, Laennec, Piorry, and others, 
and now constitutes an important mean of diagnosis in diseases of the chest and 
abdomen. When the principles on which its indications depend, are well 
understood, the practice becomes easier as well as more instructive ; and as we 
believe that no preceding writers have exposed these principles correctiy, it 
will be well, after stating the general phenomena of percussion, to explain 
them by a few fkmiliar illustrations. 

The chest when struck abruptly with the ends of the fingers, yields a rather 
deep and not very short sound ; which implies that the vibrations are not 
quiok, and that they do not instantly cease. If we strike in the same manner 
<tt the thigh, a very different sound results, a short dull tap, implying that the 
vibrations have no continuance. The same dead tap is obtained on striking 
the lower part of the chest on the right side, where the liver lies ; but all those 
parts under which the lungs are, yield more or less of the deep hollow sound. 
Is the seat of this sound in the air, or in the solids of the chest ? If it be in 
the air, like that of hollow bodies, it ought to be changed by the same circum- 
stances which modify the sounds in them. Thus, if we take an India-rubber 
botUe, and strike it, we find that its note is quite different when its mouth is 
open, from that which it yields when it is closed. But closing the glottis, or 
aperture into the chest, does not materially change the sound of pectoral per- 
osBsion. Again, the sound of hollow bodies is deep in proportion to their sise. 
Thus a large India-rubber bottle gives a much deeper tone than a small one ; 
and its note is raised on diniinishing its cavity by compression. It is not so 
with the chest ; for enlarging or diminishing its hollow does not in this way 
diange its sound on percussion : the extremes of inspiration and expiration 
only slightly raise it 
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As the sound of percusnon of the chest does not follow the law which rt* 
gnlAtes sounds produced in the air of hollow bodies, we must conclude that it it 
seated in the solid ; and if we study the construction of the chest, we shall see 
how well-adapted its solids are to yibrate. Composed of layers of membrane, 
thin muscles, and integument stretched on an elastic frame of bone and car^ 
tilage, the walls of the chest are free to vibrate so long as the organs within 
do not check their motions : were there nothing but lur within, these motions 
would be perfectly imembarrassed, and the sound would be more prolonged 
«nd hollow in consequence, deriving also an additional tone from the note of 
the cavity within, as in pneumothorax, or over an inflated stomach. The light, 
soft, spongy tissue of the lung scarcely interferes with the free vibrations of 
the wiJls, whilst the slight sound of its own which it yields, is equally deep 
with that of the walls with which it becomes combined. Hence, where healthy 
lungs lie in contact with them, the walls of the chest give a deep clear sound. 
But below the sixth or seventh rib on the right side, which is over the liver, and 
to the left of the lower part of the sternum, which is over the heart, the sound is 
dull and short, the vibrations being checked by these solid organs beneath ; so 
it is obvious that morbid changes of the organs, such as a condensation of the 
lung, or the pouring out of serum into the pleural sac, would in a similar way 
arrest the vibrations, and render the sound of the chest dull in those parts 
where these changes occur. On the other hand, changes of an opposite kind, 
tfuch as dilatation of the air-cells of the lungs, or an efi^sion of air into the 
pleural sac, may make the vibration of the walls more free than usual, and 
thus increase the sound obtained on percussion. 

These illustrations are enough to show the general principles of the acoustic 
examination of the chest by percussion. It is a test of the density and 
elasticity of the materials within the chest : as diseases alter these qualities, 
so will they alter the sound on percussion which may thus announce their 
presence. A few more considerations will suggest some practical application 
of these principles. As we have seen that the walls of the chest give the 
sound which we hear on striking the chest, so it is plain that they must be 
sofficiently tense and elastic to vibrate on being struck. The chests of some 
persons are so loosely put together, and so flaccid, that they give but little 
sound, although the organs within are quite healthy. In others, again, there 
is such a mass of flit and loose integument on the chest, that the walls are 
completely muffled by it, and they sound but little on percussion. The same 
difliculty occurs, in other cases, in certain regions where muscles of consider- 
able thickness, or the mammss in females, lie on the walls. In other instances 
again, the walls of the chest are so drawn in by contracted adhesions of the 
pleura, tiiat they are too tight to vibrate, and give a hard or dull sound, al- 
tiiough the lungs within them may be comparatively healthy. In all these 
eases we must give to the part struck the equal tension which is wanting, by 
pressing on it a small piece of some firmly elastic body, such as wood, ivory, 
stiff India-rubber, or some such substance. This, when struck, gives sound 
enough ; and if it be firmly applied to the chest, the density of the contents 
within will modify this sound, just as it modifies that of percussion on the 
naked waUs of the chest The sound obtained by striking a little plate of 
iTory or wood thus pressed on the chest, is the same in character as that of 
striking the chest itself; but it is louder, and as percussion on it gives no pain, 
the stroke can be applied with such fi>rce as to make the vibrations reach the 
interior through any thickness of fat or muscle. By these means we can 
test the sonorous qualities of the thoracic viscera through the scapulse and 
muscles of the back, and through flit or oedematous integuments of any thick* 
ness. In this way, too, we can try the resonance or sonorous quality of any 
part of the abdomen. 

We owe this method of mediate percussion to M. Piorry, who calls this per* 
cossion-plate a pleximeter. Mediate percussion is so much better than the 
ixunediate kind, that it is now generally preferred. There is, however» aa 
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improvement on it which was, we believe, first proposed by Dr. Skerrett ; it 
is to substitute for a pleximeter the fingers of the left hand. This mode of 
percussion has the advantage of convenience as well as of yielding distinct 
results. Its adaptations are soon found out by a little experience — in fitting 
the fingers to the inequalities of the chest, sometimes singly, sometimes to- 
gether, sometimes with their palmar surface outwards, but generally with 
this applied to the chest and tiie back to strike on, with other varieties of 
manipulation to be hereafter noticed. 

To understand the varieties of sound of percussion, and their situations in 
the chest, it is necessary to bear in mind how the contents of the chest lie in 
relation to the surface. This varies considerably in different healthy indivi- 
duals, but the following may be given as an average statement of the position 
of the thoracic organs after an ordinary expiration. The lungs are in contact 
with all the upper and middle portions of the walls of the chest On the right 
side they reach down to about the sixth rib in front, and the eighth rib at the 
side, below which the liver comes in contact with the walls, and still lower in 
the back. On the left side they reach to f^bout the seventh rib in front, except 
within two or three inches of the sternum, where they seldom reach lower than 
the fifth rib, there being a space of from one to two superficial inches under 
and to the left of the sternum, where the heart lies in contact with the walls ; 
at the side they reach to the eighth rib, whereabout they are boimded by 
the stomach and spleen, which, with the colon, also bounds them behind, 
where they reach a little lower. Inspiration greatly alters these limits, both 
by raising the ribs and expanding downwards the lungs, which then reach a 
rib lower, and a fiill inspiration may bring them in contact with nearly the 
whole of the thoracic walls, while expiration has the converse effect. 

The sound on percussion corresponds with this description, and by it we may 
therefore know the position of the organs in a living subject Thus in all the 
upper parts of the chest, before, behind, and at the sides, the sound is clear, and 
equal on both sides. There is also some clear pulmonary sound in the inferior 
parts of the chest down to the limits to which the lungs reach. But below the 
fourth rib in front on either side, although the lungs are in contact with the 
walls of the chest, their lobes are not thick, and beneath them lie the liver on 
the right side and in front, and the heart and stomach in front and to the left. 
The vicinity of these organs modifies the sound on percussion, and the more so, 
the nearer ikey approach to the surface, where the lungs become thin towards 
their margins, until the^ quite give place to the peculiar soimds of these respec- 
tive viscera about the lunits before name-3. There is, therefore, a very slight 
deadening of the pulmonary sound below the fourth rib on the right side, be- 
low the middle of the sternum, and below the third rib near the sternum on 
the left ; and this deadening increases down to the margin of the lungs, where 
the sound has the perfect dulness of the solids of the liver and heart. Further 
to the left the sound takes more or less of the hollow tympanitic character of 
the air-filled stomach. It appears, then, that the stroke of percussion reaches 
to a considerable depth, to organs an inch or more from the walls ; and what- 
ever it reaches, may modify the sound. This suggests to us, that, by varying 
the force of the stroke, we may make the impulse of percussion reach to dif- 
ferent depths, and derive the character of its sound from the superficial, or from 
the deep-seated organs, as we will Thus, where the limg overlaps the liver, 
strong percussion will give a shorter deader sound than gentle percussion. 
Strong percussion receives the character of its stroke from the liver, as well as 
from the lung ; whilst gentle percussion, such as by filliping with the finger 
and thumb, does not pass through the thin layer of lung, and gives still the 
pulmonary sound. The same mode of percussion may distinguish the utmost 
limits of the lungs over the heart It is more difficult to determine by per- 
cussion the precise limits of the lung on the left side ; for, in consequence of 
the loudness of the hollow stomach sound, and the ^ility with which it may 
be elicited, it is apt to disguise the pulmonary sound, even with the most gentU 



DIAGNOSIS OF DISEASES OF THE LUNGS. 9 

percussion. In this case more may be done by observing the amonnt of ex- 
pansion of these parts by a fall inspiration. The extent of this stomach sound 
-varies according to the state of gaseous distension of the stomach ; it not un- 
frequently reaches, in a slight degree, above the mammilla. There is some- 
times a sUght dulness on the left side behind, corresponding with the position 
of the spleen ; and in case of enlargement of this organ, the dnlness may be- 
come extensive. 

It must not be forgotten, that the motions of respiration may produce changes 
in the character and position of some of these sounds. Inspiration, as it en- 
larges the lung, renders the pulmonary sound clearer, and extends it over every 
part of the heut, and over a considerable portion of the liver. As the com- 
plete and equal enlargement and contraction of the chest, as seen and felt, are 
signs of the free conditions of the respiratory organs, so die sound on percus- 
sion becomes an additional sign of the healthy action, in proportion as the 
dear pulmonary sound is extended at each expansion of the chest Percussion 
is a test, therefbre, not only of the statical condition of the lungs, but of their 
dynamical state also. This point is not enough attended to by auscultators ; 
yet the neglect of it not only would deprive us of additional signs, but would 
tend to render deceptive the results of statical percussion. For example, in 
judging of the goodness of sound on percussion, we generally compare the 
sounds on the two sides of the chest, where in health the structures and sounds 
are the same ; but if we do not attend to the movements of respiration, we may 
strike one part when the chest is contracted, and the other when it is full, and 
obtain resists which differ from this cause only, and not from any internal 
change. In practising comparative percussion, therefore, in cases requiring 
delicacy, it is proper to desire the patient to hold his breath for an instant 
while the comparison is made ; and it is often usefhl to try the sound when, 
the chest is expanded to the utmost, when it is contracted, and in the interme- 
diate states. 

The varieties in the sound of percussion fh>m special diseases will be con- 
ndered when those diseases are described, but a few examples will be useful 
here to illustrate the subject The indurations of the upper lobes of the lung are 
often small, and so scattered through its substance, that they scarcely affec- 
the sound on percussion ; but by a toU expiration, they are brought closer to- 
gether, and if more on one side than on the other, they may tiien sensibly 
deaden the sound on that side, especially if gentie percussion be used below 
the clavicles, and not on a very small sur&ce. Again, the indurations, espe- 
cially if of some standing, tend to restrain the lung from its full expansion ; 
and if there be a difference on the two sides, it thus may be detected only on 
a full inspiration. In the disease called emphysema of tiie lungs, the air-cells 
are permanentiy dilated : they contain an unusual quantity of air, which ex- 
pration cannot expel : this may be detected by percussion used as a dynamical 
test; the regions of the heart and middle part of the liver being covered by the 
permanently distended lung, give, even after expiration, a clear sound. There 
is one more point to be noticed respecting percussion at the extremes of the 
respiratory act Full inspiration makes the sound clearer : full expiration has 
the contrary effect ; but they both raise the note a little ; they mike its pitch 
higher. This is in consequence of forcible inspiration or expiration, which are 
muscular actions, straining the walls of the chest, and thus rendering their 
vibrations quicker, and therefore the sound higher, as in tightening a drum. 

It is unnecessary to add more on the principles of percussion ; but it will 
be useful to give some directions with regaM to the practice. In this as 
in every other art requiring some manual dexterity and the exercise of the 
senses, practice is necessary to fiuniliarise the beg^ner with the phenomena 
and the mode o£ obtaining them. 

In obtaining the sounds of percussion, he soon finds that some dexterity is ne- 
cessary even in mediate percussion, which is the easiest mode. The fingers or. 
pleximeter should be closely pressed on the walls of the chest; and if the 
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noticed by Andral, Louis, and Dr. CSowan, who ascribe their discorery to the 
late Dr. Jackson, a young American who studied at Paris. They deserve at- 
tention, and are obviously dependent on the causes which have been men- 
tioned. It is needless, however, to distinguish them in general descriptions, and 
we shall class them together as the sounds of respiration. 

The sounds of respiration can be heard on applying the ear to different 
parts of the chest, being transmitted through the parietes to the parts beneath 
with sufficient distinctness ; and as the healthy sounds vary in these different 
parts, we may judge of the natural distribution of the tubes, by listeniug to 
these sounds. Thus we find in any part of the neck, and at the upper part of 
the sternum, there is the hollow blowing sound which results from the passage 
of air to and firo in the trachea, which is therefore called tracheal respiration. 
A little lower down than this, over the space of two or three inches on each 
side of the top of the sternum, between the scapulae, and sometimes in the 
axillee, there is the sound called bronchial respiration, its whiffing or tubular 
character denoting that it is produced by the passage of air in the bronchial 
tubes. In most other parts of the chest is heard the vesicular respiration, 
which is a diffused murmur caused by the air penetrating through the minutest 
tubes, and into their numerous vesicles or cells. 

The question naturally occurs, why is the bronchial respiration heard in 
comparativelv few parts of the chest, when bronchial tubes of considerable 
size are distributed in so many parts of the lungs, within an inch or less of the 
surfiice ? Why is not the sound a mixture of the tubular and vesicular sounds ? 
The answer and explanation is, that in consequence of its softness and in- 
equality of density, the healthy tissue of the lung is a bad conductor of sound, 
and does not transmit the sound of bronchial respiration to the surface, except 
in points where the tubes are large, and approach quite close to the walls of 
the chest. The flaccid tissue, composed of the different materials, membrane 
and air, effectually arrests all the sUghter soimds produced in the tubes within 
it An important corollary from this is, that, as this arrest of the sounds of the 
interior depends on the light spongy structure of the lung, so any disease, in- 
creasing the density of that structure, augments its conducting power, and en- 
ables it to transmit the sounds. Hence we find that a great increment of solid 
or liquid in the lung, as in pneumonia or tuberculous disease, or the compres- 
sion of its superficial parts by a moderate quantity of liquid in the pleura, as 
in a recent pleurisy, often not only diminishes the vesicular murmur in con- 
sequence of the obstructed state of the cells, but also adds a bronchial 
or tubular sound of breathing in those parts where naturally the respiration is 
purely vesicular. 

As the several sounds of respiration depend on the resisted motion of the 
air, so they vary according to the velocity of that motion, and the degree and 
nature of the resistance to it ; they are loud when the air passes in and out 
forcibly and quickly, and low when it passes gently and slowly. So, on lis- 
tening to a person's breathing, it may be scarcely audible at its ordinary 
rate ; but if he breathe quick and short, it will be distinct enough. Taking a 
long breath may not answer the same purpose ; for although much ur is thus 
taken in, it may not enter with sufficient rapidity to cause the increased sound. 
Coughing answers better, for the ftill inspiration which succeeds coughing is 
generally quick also ; and it is often usdul, where the sounds are obscure, to 
magnify them by this more forcible act But there is a limit to this power of 
increasmg the sound of respiration by increased effort If an individual tries 
to breathe very hard and quick, as after violent exertion, the movements of 
the lungs cannot keep pace with those of the external muscles of respiration, 
and the air does not freely enter, the soimd will be diminished or altered rather 
than increased. 

As we can vary the sound of respiration by varying the act in the same in- 
dividual, so we find that a difference exists naturally in different individuals ; in 
some, as in many robust adults, the ordinary respiratory sound is very low 
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and fjunt ; in others, as in children, in nervous females, and in slight irritable 
persons, it is loud and distinct In the last-mentioned cases, the respiratory 
movements are more brisk ; and although air may not be taken in more fre- 
quently or in such great quantity as in other cases, yet it enters more sud- 
denly, and meets with greater resistance in its passage, so that it must cause 
more sound. As this loud respiration is commonly met with in children, 
Laennec called it puerile respiration. So, also, by rendering the respiration 
quicker and more energetic, it may be made to sound loud in those cases in 
which it is naturally faint, as by the quick short breathing just mentioned, 
or, better still, by desiring the person to hold his breath for awhile ; the quick 
strong inspiration which follows, is noisy enough. Disease sometimes brings 
about this same change ; thus, if a considerable portion of the lungs be ob- 
structed, the force of the act of breathing will be concentrated on the remaining 
portions, and the air will be carried in and out of them with unusual energy 
and noise. Hence Andral terms this partially increased respiration euppU'^ 
meiUary. So also, under some circumstances, without any obstruction, the 
want of breath may be increased, as it happens during moderate exercise, in 
some degree during digestion, and on exposure to cold ; here the whole re« 
spiration is more energetic and its sound louder. Further, as the act of breathing 
depends on a particular impression of the nervous system, so it may be sup- 
posed, when this system is pretematurally sensitive, the ordinary impression 
produces an increased effect ; here, again, the respiration becomes more ener- 
getic and noisy. This appears to be the chief cause of the increased sound of 
respiration in fevers and other diseases where the nervous sensibility is exalted. 
Lastiy it is possible, by an external restraint of some parts of the chest, to 
render the sound of respiration louder in other parts. Thus, by inclosing the 
abdomen and lower part of the chest in a tight belt (and the experiment is 
already prepared in the persons of tight-laced females), the sound of respiration 
is made unusually loud in the upper parts ; and it may be seen by the heaving 
of these parts how their motions are augmented. Acute pain or tenderness of 
aome of tiie parts moved in respiration would have somewhat of the same effect 
as a ligature, for it would cause an instinctive restraint of these parts, which 
would throw on others supplementary labour. 

It appears, then, that there may be much variety in the sound of respiration 
without disease of the lungs ; and except in the case last mentioned, it is where 
there is a comparative discrepancy in tiie several parts of the lungs rather than 
any absolute difference, that disease of these organs is indicated. Thus, if we 
find the respiration loud on one side and obscure on the other, or clear in the 
lower part of the chest, indistinct in the upper, we may well suspect some ob- 
struction to exist in those parts where the sound is obscure ; and the nature 
of that obstruction is then to be tested by percussion and other means. - 

There is another kind of variation in the respiratory sound that has not 
been attended to — that which affects its duration. In this, as in other varieties, 
there are absolute differences in different individuals, and in the same indi- 
vidual under different circumstances ; but we shall only notice the compara- 
tive discrepancies in the same subject and at the same time, which alone 
constitute signs of disease. We may hear the sound of inspiration on one 
side distinct and prolonged during the whole inspiratory act, whilst on the 
other side it is loud enough at first, but is abrupUy arrested before the act is 
complete, and it is stopp^ with a sort of hitch. Hepatisation or compression 
of the lower portions of the lungs will do this ; so will a movable plug of tough 
mucus in the bronchial tubes. In other cases, again, we find the circumstances 
reversed : there is in a part of the lung no sound during the first part of in- 
spiration ; but towards its end, when the chest is most expanded, there is a 
diort wheeze. This happens where tiie bronchial tubes are so fiu: obstructed 
that air will not pass through them, until they are distended by a full inspir- 
ation, as in bronchitis. It appears also in extensive pleuritic effusions which 
distend the parietes of the chest beyoivl the medium state of respiration \ it is 
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But the most perfect and equal crackling is that of peripneumony, and is 
therefore called the crepitant rhonchus ; it exactly resemhles the sound pro- 
duced by rubbing slowly and firmly between the finger and thumb a lock of 
one's hair near the ear. We believe that this sound depends on the forcible 
passage of air through a little viscid mucus in the finest tubes, narrowed by 
congestion and deposit around them, but we shall have occasion to investigate 
this subject under the head of Pneumonia. 

Of all these different rhonchi, we may repeat what we said of the morbid 
sounds of respiration, that they may occupy the whole of the respiratory move- 
-ments, or be confined to part of them. Thus, an obstruction which is sufficient, 
at the commencement of inspiration, to cause a rhonchus, may be insufficient 
when the tubes are dilated by the distension of a full breath, or there may be 
the converse ; an obstruction which is total in low degrees of respiration and 
stops all sound, in forced or extensive efforts, as in conghing, occasions a 
rhonchus. This suggests to us the propriety of using these different degrees of 
respiration to test the nature and extent of bronchial obstructions. It may 
also be inferred from what has been said, that the different stages and degrees 
<3f{ force in respiration may change the note of the different rhonchi, and thus 
produce such a variety as that which we hear in the chests of some catarrhal 
and asthmatic patients. Laennec used to call this combination of piping 
sounds rhonchus canonu. It may be readily conceived, too, that these several 
rhonchi may be variously combined, or exist at the same time in different parts 
of the lung, and give rise to numerous combinations which it is needless to dwell 
on. It has been stated that the loudness of a sonorous or sibilant rhonchus is 
no proof of the severity of the disease ; nor is the fact of its being audible over 
the whole chest, unless the respiratory murmur be at the same time absent or 
very feeble in parts. But the presence of the bubbling or crepitant rhonchi 
does imply mischief proportioned to its extent; and if diey are heard over a 
large space, and accompanying the whole act of respiration, diminishing or 
destroying the natural murmur, they denote disease of a very serious character, 
because, as our hearing informs us, there is an obstructing liquid in the tubes 
where there ought to be only air, and the Amction of respiration must be in- 
jured in proportion. 

AtucuUation of the voice. We now proceed to examine another class of 
sounds — those of the voice as transmitted through the chest We have found 
that the sounds of respiration, which are chiefly produced by air passing in the 
lungs, are transmitted to the air on the surface of the chest. In like manner 
the sounds of the voice, which are strongly communicated to the same tA, are 
transmitted modified by the size of the tubes, and the nature of the substance 
through which they pass ; and thus these sounds also become signs of the con- 
dition of the organs that transmit them. 

On applying the ear to the throat or upper part of the sternum of an individual 
whilst he is speaking,, the voice is heard so loud that it seems as if he were 
speaking into the ear, only the articulation is not so distinct The reason of 
this is obvious : the sound of the voice, although originating in the vibration 
of the glottis, is propagated to the air above and below it ; that below, being 
pent up, is not heard without bringing the ear into contact with the parts where 
the tubes run, and it there resounds with all its force. This is called tra'- 
cheophonyj or the natural tracheal voice. 

But when the trachea divides and subdivides, there is not only a division 
of the sound into smaller tubes, and a consequent diffusion of it and reduction 
of its strength, but at this division the tubes plunge into the spongy tissue of 
the lung, which, as we have before found, is a bad conductor, and tends to stop 
the sound. Hence over the chief bronchial ramifications, as on each side of 
the upper part of the sternum, at and between the scapulae and in the axillse, 
the voice is still heard, but more diffused and distant than at the throat and 
sternum, and the articulation is still less distinct. This is natural bronchophony^ 
or bronchial resonance. 
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In other parts of the chest, as the voice gets into the finer tahes ^th their 
more flaccid coats and minute c^Us, its vibrations are either choked and de- 
stroyed, or in some parts they may be transmitted across the tissue to the pa- 
rietes in merely an obscure diffused fremitus. This may be called the pectoral 
JremitMs^ or vdratian. It may also be felt by the hand applied to the chest 
Before describing the modifications of these sounds by disease, we must notice 
some natural varieties and their physical causes. 

Natural bronchophony, or the vocal resonance in the bronchial tubes, is 
most distinct in thin persons with a high or treble voice, as in females and 
children : shrill or treble notes penetrate further into the small tubes, because 
their vibrations are less extensive, and need less room than those of deeper 
tone. This may be understood on observing the different vibrations of the 
cords of a musical instrument : the motions of the treble cords are short and 
quick, so as to be scarcely visible, whilst those of the bass are long and quite 
distinct. So in a person with a bass voice, the sound will hardly pass into the 
subdivisions of the tubes, and there will be Uttle or no bronchophony : but if the 
voice be strong, it will not be entirely lost, for it will pass across the whole 
spongy tissue, and throw it all, more or less, into a difi&sed vibration, which 
may be heard and felt in many parts of the chest in the character of pectoral 
fremitus. We find, then, that treble tones give more of bronchophony, and 
bass ones more of the pectoral fremitus. The same occurs with the morbid 
sounds ; and if we can get our patients sometimes to change their tone of 
voice, we may thereby more effectually test the condition of their pectoral 
organs. 

Now, as with corresponding varieties of respiratory sound, so with these 
sounds of the voice, they become signs of disease when they are heard out of 
their proper places. To know what these proper places generally are, it is 
necessary to study the anatomical disposition of the tubes, and tissue of the 
lungs in the different regions. But there is another standard more applicable 
to individuals, viz. comparison between the two sides of the chest As there 
is an approach to symmetry in the structure of the two sides, so there is, in 
health, a general correspondence between their sounds ; and as disease scarcely 
ever affects both sides at the same time in the same degree, it will make 
the phenomena of one side to differ from those of the other. For example, if 
under one claTicle the voice resound loudly, whilst it is scarcely heard under 
the other, it is certain that there is some physical difference between the two 
sides that does not exist naturally ; or if below the third rib in front there be 
heard the tubular or bronchial voice, which is generally confined to the imme- 
diate neighbourhood of the large bronchi, it may be inferred that there is aa 
altered condition of the parts. Let us inquire what alterations will change the 
natural disposition of the sounds. 

An increase in the densit} of the pulmonary tissue by a solid or liquid effu- 
sion, or even extensive sanguineous congestion in it, will improve its con- 
ducting power, and enable it to transmit from the bronchial tubes the vocal 
sounds which they receive from the trachea. This is jmorhid bronchophony, 
and it is usually accompanied with bronchial respiration. If, then, the voice be 
heard resoun<ung in a part of the chest where it is not usually heard, it may 
he suspected that the lung is in some way increased in density ; but this is not 
certain until it be tested by further means, for there is another change which 
may also increase the vocal resonance of a part If, instead of the sound being 
better conducted firom within, it is increased in strength and extent by an en- 
largement of the bronchial tubes, it may then be heard in situations where it 
does not naturally reach the walls of the chest In both cases it may more or 
less resemble the natural bronchophony heard near the top of the sternum, 
and between the soapulie ; but it often presents considerable modificittions. 
Thus, when transmitted from the middk-sized bronchi, it comes rather as 
dkmtmiived biu of voice than as articulate words ; and for reasons before men- 
tioned, low tones are not transmitted ; so that if the patient varies hU oadea^e, 
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some words are heard and others not When arismgfrom dilated air-tabes, or 
when transmitted from the larger tubes, the resonance is more noisy and con* 
tinned, varying less with the tone of the voice^ If .the air-cells over the re- 
sonant tubes be still open, the sound will be diminished when they are dilated 
by a full inspiration, because they then tend to intercept it more. The loudest 
bronchophony is caused where the middle and upper lobes of the lung are 
pressed against some part of the walls of the chest by a liquid effusion in the 
pleura, which cannot displace the lung from that part, because it is bound to it 
by old adhesions. 

But what modifies the transmitted voice in the most remarkable manner, is a 
thin layer of liquid between the lung and the walls of the chest The liquid is 
thrown by the vocal resonance of the lung into a state of irregular vibration, 
which causes it to transmit the voice in a broken tremulous manner, so that it 
sounds to the ear outside like the bleating of the goat Hence Laennec called 
it cegophony (cuyhs ^»i^). It may be produced simply by liquid in the pleural 
sac, without disease of the lung ; for the compression of the pulmonary tissue 
caused by the liquid is enough to enable the lung to transmit the voice from 
the bronchial tubes within it. When the lung is consolidated also by disease, 
the vocal resonance is stronger, and there is a loud bronchophony mixed with 
the bleating voice, constituting a kind of double or buzzing voice, which 
Laennec compared to that performed in the exhibition of PuncL 

There is yet another kind, which may be called the perfection of vocal re* 
sonance in the chest. When a cavity is formed in the lung by the emptying 
of a vomica or abscess through the air-tubes, the voice passes from these tabes 
into it ; and if the communication be free, the voice may, by the ear applied 
outside, be heard in the cavity as distinct as it is in the trachea. This 19 
pectoriloquy — not only voice, but speaking in the chest When the cavity is 
near the surface, of moderate size, and opens freely into a large air-tube, the 
phenomenon is most perfect, and then sounds exactly as if a patient spoke into 
the ear : this is limited to the spot where the cavity lies, which is thus, as it 
were, a little island of voice, and is a sure sign of a cavity. The sound of 
bronchophony is often loader, but then it is more diffused, and there is less 
distinctness in the words. We shall enter further into these distinctions when 
we treat of the lesions of which they are signs. 

When the cavity is large, and the opening into it small, the voice may not 
fully enter it ; but there may be a tinkling or hollow reverberation in it, like 
that in a phial. This is an echo modified by repeated reflection, and constitut- 
ing a separate note. It is called amphoric resonance, or metallic tinUing, ac- 
cording to the character of the sound. It may be produced in the cavity left 
by a large vomica or abscess, or by several of these, running together ; but it» 
more common seat is the sac of the pleura, into which the air has entered 
through a fistulous opening from the lung. This being the resonant or 
echoing cavity, it is plain that not the voice only, but the breathing and cough 
also, especially if they be accompanied'by a bubbling through the fistula, will 
have more or less of this tinkling or bottle sound. 

Besides these various positive phenomena of the voice, the absence of the 
vocal fremitus is sometimes a valuable sign. It has been stated that this pec- 
toral fremitus can be felt as well as heard. On applving the hands, one on 
each side of a healthy chest, the vibrations may be felt nearly alike on both 
sides. Liquid in the pleura will generally more or less destroy this fremitus ^ 
and the difference which it produces between the two sides is often a very 
valuable sign of the presence of liquid. Consolidation of the lung, again, will 
increase the vibrations, or make them even stronger over the bronchial tubes. 
In cases where one side is quite dull on percussion, we may often thus easily 
distinguish whether the duhiess is caused by consoUdated lung or liquid in the 
pleura, which is a point of great importance. 

Besides the sounds. produced by air and the voice, there is sometimes one 
produced by the motion of the lung against the ribs. The lungs, although 
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they nearly follow the motions of the ^hest, do not move quite with it, espe- 
cially in the lower parts, where the descent of the diaphragm draws the lungs 
downwards whilst the rihs are rising. But in the natural condition the surfeuses 
of the pulmonary and costal pleura are so smooth, and so well luhricated with 
serum, that although there is motion, there is not resistance enough to that 
motion to cause sound. But if these surfaces become uneven by the deposit of 
rough matter on them, or by an irregular distension of the tissue by solids or 
air under them, there may then be a rubbing sound with the motions of re- 
spiration ; this occurs in pleurisy and emphysema of the lung. This rubbing 
sound is often the more evident in these cases, because the same disease, by 
preventing the proper expansion of the lung, causes less harmony than usual 
between its motions and those of the chest 

The foregoing description of the acoustic phenomena of the chest connected 
with respiration may perhaps be considered rather minute, and it is hardlv 
expected that the student will be able easily to master all the details ; but if 
sufficient attention be paid to the principles that have been explained, the va- 
rious phenomena which are illustrations of these principles will become fami- 
liar and intelligible when they present themselves in clinical experience. In 
the descriptions of individual diseases we shall again meet with these pheno- 
mena ; and by the principles which have now been explained, we shall be 
prepared for them wherever they may occur. The subjoined tabular view of 
the chief phenomena of auscultation of the organs of respiration, may give 
additional assistance. 

SOUNDS PRODUCED BY THE PASSAGE OF AIR IN RESPIRATION. 

Sound op Respiration. -^jSfatural; prodveed by collision <{f the air agaitut the side* and angles 

(tfthe air-tftbes. 
Tracheal J heard m the neck and at the top qfthe sternum. 
Bronchial ; near the upper parts qf the sternum^ between the sea^ 

vuleBy 4rc. 
Vesicular i in most other parts qftlie chest. 

Morbid, modified in production or transmission. 
Bronchial, or wliifBng; transmitted flrom the bronchi by con- 
densed tissue of the lung. 
Cavernous 7 produced in morbid cavities communicating with 
Amphoric J the bronchi. 

Rbonchi, produced by increased resistance to the air moving through the lungs. 

Dry ; Sibilant 7 Produced by viscid mucus in the bronchi, or by swelling of the 
honorous > membranes, or by pressure upon them. 
Dry mucous J , 

Submucous - - - a liquid in the finer bronchi. 

Subcrepitant - - - liquid in the smallest bronchi. 

- .^^ r viscid liquid in compressed smallest 

Crepitant - - - J bronchi. 

Cavernous - - - liqtdd in a morbid cavity. 

SOUNDS OF THE VOICE TRANSMITTED THROUGH THE CHEST. 

Natural Sounds, heard in a healthy chest. 

Tracheophony, in the neck and at the top qfthe sternum. 

Bronchophony^ near top qfthe sternum, between theacapuUe^ in theaxtuat tfC 

Pectoral jremitus, in many parts qfthe chest. 

Morbid Sounds, transmitted or produced by a diseased chest. 

Bronchophony, transmitted by condensed pulmonary tissue. 
JEgophony, the same vibrating through a thin layer of liquid. 
Pectoriloquy, resounding in a cavity in the lung. 
Tinkling, a changed echo of the voice or cough in a large cavity. 

SOUNDS PRODUCED BY THE MOTIONS OF THE LUNGS. 

Sounds of friction, when the pleurae are dry, or rough from deposits. 
Emphysematous crackling, by the Irregular passage of air between the lobules. 

We shall now describe shortly the methods of auscultation or the means which 
we use to obtain a cognisance of those acoustic phenomena which we have 
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found to be signs of the condition of the organs within the chest We have 
already described the methods of percussion ; and we have now to study the 
best mode of listening to the signs of the motions of the chest All these signs 
can be heard by the direct application of the ear to the chest, and this mmm- 
diate method of auscultation is so easy and simple, that it commends itself 
strongly to us, and in many cases is used with advantage. The sounds pro^ 
oeeding from the walls of the chest are communicated to the ear, and especially 
to the air contuned in the external meatus, and are thus propagated in the 
most direct and unmodified manner to the organ of hearing. Immediate auscul- 
tation is exclusively practised by some, both at home and abroad ; and as it is 
much more easily learnt than the mediate method, it will probably always have 
its advocates among those who prefer ease to exactness. But if we can hear 
the signs so well by the unassisted ear, it ma^ be asked, what is the usp of the 
etethoscope f We shall first mention some positive objections to immediate ana- 
eultation ; and on examining the principles of the stethoscope, we shall find that 
it has, in many cases, considerable positive advantages. To apply one's ear, 
and therefore the nose, fieice, and so forth, to the chest of a patient who is dirty» 
blistered, or wet with perspiration, would be disgusting. To apply it to the 
chest of a patient labouring under an infections duordor would be unsafls. To 
apply it to the person of a young female would scarcely be delicate. Moreover, 
it is difficult to apply the ear well to some parts of the chest, such as the arm- 
pit, and below the clavicles or between the scapuls in thin persons. Besides 
this, disturbing noises sometimes arise from the contact of one's hair or clothes 
with the patient's chest ; and unless the practitioner's neck be pretty long and 
flexible, this easy method will be found, after all, more fktiguing than the me- 
diate method ; still, in a great many instances, it may be UMd with advantage, 
especially in examining Qie regions of the back, and in children where the 
stethoscope might cause alarm, and could not be so steadily or quickly applied. 

We want an instrument, then, to transfer the sounds from the chest to our 
ear, which must be a good conductor of sound ; and as the power of bodies to 
conduct sound depends on the strength and uniformity of dieir elasticity, and 
their capacity to vibrate like the body that produces the sound, we must have 
an elastic material, of density resembling that of the sources of sound within 
the chest, and of the walls of the chest through which thev are transmitted. 
But the sources of the pectoral sounds vary : some, as the voice and respiration, 
or at least the hoUower sounds of respiration, are produced in air ; whilst in 
others, such as the sonorous rhonchus, the rubbing sound, and the sounds of 
the heart, the solids are chiefly concerned : we Khali therefore need a varied 
capacity in our instrument to receive these sounds. It should be a uniform 
solid, and the lighter it is the better, provided it be thoroughly rigid. Now 
nothing answers to this description so well as wood ; and in the light kinds of 
wood with a stiff longitudinal fibre, such as pine-wood, deal, cedar, and the 
like, we find these qualities in perfection : through a cylinder of such wood, 
about eight inches long, and an inch and a half in diameter, adapted to the ear 
at one end, most of the pectoral sounds may be heard ; but those best which 
originate in solids, such as the sounds of the heart, of friction and sonorous 
rhonchi. The sounds of respiration and of the voice are also heard through 
it, but not nearly so distinctly as with the naked ear. 

We need, therefore, an aenal conductor for these sounds, because they ori- 
ginate in air, and can best be transferred through air. By perforating the cylin- 
der with a bore a quarter of an inch in diameter, it becomes a tube through the 
column of air in which the respiration and voice may be heard with increased 
distinctness. But as this column of ur is in contact with only a small spot of 
the chest, it can transmit only the sounds produced under or very near that 
spot, and the instrument thus prepared is well-adapted for the exploration 
<n small parts of the chest But we want the instrument also to transfisr 
the aonnds of larger spaces : the soonds of so limited a space are often too weak 
to be heard alone $ and besides, it would be very tedious to go over the whole 
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chest, dotting in this fray a quarter of an inch at a time. Now, if the colosm 
of air be enlarged at the base where it is in contact with the chest, by hollowing 
out Uie wooden cylinder into a Ainnel shape, it will conduct the sounds pro- 
duced on this greater extent of surface, which are reflected by the funnel into 
this central bore, and conveyed concentrated to the ear. This also gives the 
instrument the power of concentrating or magnifying the sounds ; they are 
thoa heard as strong at the distance of several inches or even a foot or two 
fttxok tiie chest as they are to the ear in close contact with it ; nay, in some 
eases they are even stroojger. The best shape for the excavated end is that of 
ft long ftumel or eone, with its apex terminating in the central bore ; for this 
direets the sound at once in the right direction without repeated reflexions, 
which may modify it. As we stiU sometimes want to explore small spots of 
the ehcst, by means of a perforated plug the excavated end can be filled and 
the instrument reconverted into a simply perforated cylinder. To make the 
instrument more portable, the upper pert of the cylinder may be reduced to ^ 
stem half an mch or less in diameter, leaving only at the top a suflicient width 
for the ear ; or this top may be made of a hu^er wood, or of ivory. Wood is 
so excellent a conductor of sound, that when once the vibrations are in it, they 
can be conveyed by a very small body of fibres. 

Thus the stethoscope, although a simpleinstrument, performs several offices in 
relation to sound, the chief of which may be enumerated as follows : 1. To 
eonduet sound by its solid walls. 2. To conduct and concentrate sound by ita« 
dosed cdLumn of air. 3. To translSer sounds from its column of air to its so^ 
walls, Gt the converse, when circumstances impede their transmission by one 
of these ways. 4. To diminish this power of transfer, and contract the field of 
hearing when small spots are to be explored. 

We have now only to add a few words on tlie method of using the stetho- 
aeope. It is quite necessary that the instrument should be applied in close 
contact with the chest and the ear s the least tUting uncloses the column of air, 
and occasions great loss of sound outwardly as well as a confusing entrance of 
extraneous noises. To prevent this tilting, it is best to hold the stethoscope 
bv its pectoral end firm on its base, and then to apply the ear flat on the top. 
If the inequalities of the ribs leave chinks between die chest and the instrument! 
a fold or two of linen will fill these, or the stethoscope may be used with the 
stopper in. For the sounds generally, it is better to use the instrument without 
the stopper ; but when it is an olject to determine, whether a sound is produced 
hi a fimited space, or over some extent of surfiace, the circumscribing power of 
the stopper is wanted. Thus it is c^ten of importance to determine, whether a 
local resonance is produced in a small cavity, or merely transmitted by conso* 
lidated lung from several bronchial tubes distributed over some extent of 
snr&ce. The simply perforated cylinder will often do this by showing the 
size and shape of the limited spot in which the resonance or pectoriloquy of a 
cavity can be heard in its full strength, while the Inronchophonic resonance is 
traBsmitted less strongly and may be traced over some extent of surfkoe, ge- 
nerally in the known direction of these tubes. The stopper is also usefol ia 
shutting out the sound q£ respiration, when it is an object to listen to the 
sounds of the heart or arteries, and in many other drcumstances which will 
be noticed in the history of special diseases. 

In conducting physical examination, due care should be taken to avoid fatigue 
or annoyance to the patient. There are cases in which a complete physical 
axaaination will do more harm than the information which it may bring can 
do good ; but they are few, and it must be left to the discretion of the pnie* 
titioner to hold the balance between too much and too little examination. Ex- 
perience soon points out that the observer must also consult his own ease im 
tfie act of auscultation ; for a oonstraiaed or painful posture impedes the hearing 
and disturbs the attention. For this reason, it is sometimes easier to hear with 
a flexible ear* tube than with the straight stethoscope, although the latter is 
by hr the best instrum^it for general purposes. 
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XL Examination op the Chest through the Vital Properties or Func- 
tions OF its Organs. — Analysis of the General Symptoms of Diseases 
OF THE Chest. 

We have been hitherto occupied in considering the physical properties of the 
chest and its organs, and the manner in which these properties may become 
signs of the condition of these parts. We have now to examine them through 
their vital properties, which, combined with certain physical and chemi^ 
powers, constitute yuitcfioR. Physiology teaches us that the elementary vital 
properties immediately concerned in the function of respiration, are sensibility 
and contractility, to which may be added, the power of secretion. These 
properties are closely linked together with the chemistry and mechanism of 
the organs of respiration, so as to constitute their healthy function. Any ex- 
cess, defect, or disorder, of any of these properties, will be more or less felt 
throughout the links of this chain, and hence may arise not only derangement 
of the function of respiration, or dyspruEa, but also new phenomena proceeding 
fi*om a loss of due balance of the same properties, such as cough, expectoration^ 
and pain ; and linked as the vital properties are with those of other organs, 
there may be added disorders of these in the form of disturbance of the circu- 
lation, and its sign the arterial pulse, general fever, disorder of the secretions 
of the kidneys, liver, and intestines, and of the digestive, nutritive, and sen- 
sorial functions. The phenomena arising from these several disordered 
properties are what are cidled the vital or general symptoms of disease, which 
we now have to consider in relation to the organs of respiration. 

It may be inferred, and will be more apparent as we proceed, that these 
general symptoms, dependent as they are on such a linking together of many 
properties, the laws of which are but imperfectly understood, must be far less 
simple and intelligible than the physical signs ; and the variable measure of 
the vital properties also renders general symptoms fer more uncertain than these 
signs, in their degree, and even in their presence. We cannot with any cer- 
tainty, as with the physical signs, from a knowledge of the phenomena, and 
the laws which regulate those phenomena, deduce the condition of the parts 
which produced them, nor, from knowing the condition of parts and physical 
laws, deduce what phenomena the parts ought to develop. For example, the 
solids of the body have sensibility, which varies not only in different parts, but 
in the same parts at different times, and this for reasons which we cannot 
discover ; therefore we cannot calcidate on it The contractility of moving 
parts also varies in a similar manner ; and we can by no means gain, from the 
character of their motions, a criterion of their true condition. Instead, there- 
fore, of pursuing the synthetic as well as the analytic method, which we have 
done with regard to the physical examination of the chest, we shall shortly 
analyse the chief general symptoms of diseases of the chest, and by that ex- 
amination endeavour to determine their nature and varieties, and their value in 
teaching us to discbver, to measure, and to treat these diseases. 

Dyspnoea, difficult or disordered breathing, is the most important general 
symptom of disease of the chest, inasmuch as it implies some interruption to 
the due performance of some part of the great function of the chest — respir- 
ation. Dyspnoea may be caused bv circumstances affecting any one or more 
of the several elements concerned m the function of respiration, viz. the blood 
in the lungs, the air, the machinery of respiration by which these are brought 
together, and the nervous system through which the impression which prompts 
the respiratory act is conveyed from the lungs to the medulla oblongata, and 
thence to the muscles which move the machinery ; in &ct, all the causes which 
in excess produce asphyxia, in slighter degrees occasion dyspnoea. Subjoined 
is a table which exemplifies these causes of dyspnoea ; but the character of the 
symptom itself must first be described. 

when any thing interferes with the sufficient action of the air on the blood. 
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the impression vhich prompts the acts of breathing not being relieved, causes 
a quicker and fuller repetition of this act, and if the interference still remain, 
the breathing will continue to be more or less hurried and forced, until the 
fiensation or impression is reduced to the ordinary standard of almost un- 
consciousness. An individual in whom the breathing is hurried may not be 
sensible that it is accelerated ; whilst in another who feels the oppression, there 
may be little appearance of shortness of breath. Again, the feeling of dyspnoea 
must greatly depend on the condition of the sensorium ; for whilst some patients 
are conscious of the slightest infringement on their respiration, others, particu- 
larly in congestive fevers, are brought to the verge of asphyxia without com- 
plaining of any oppression. So, too, we are sometimes astonished to find, on 
opening the bodies of the dead, a whole lung diseased, or one side of the chest 
full of serum, where the patient had not complained at all of dyspnoea ; while, 
in other cases, a much smaller lesion of the organs has been attended with the 
most distressing orthopnoea. It is, however, rather to the sensation of breath- 
lessness than to merely accelerated breathing, that the word dyspnoea is 
generally attached; for, translating it as difficult breathing, this expression 
can be hardly applied when the difficulty is overcome by accelerated movements 
of which the patient may not be conscious. But we shall here advert to fre- 
quency of breathing, as well as the feeling of dyspnoea. 

The number of respirations in a healthy adult male at rest, generally ranges 
about twenty in a minute. It is more in children and in females, and it becomes 
increased in all cases, not merely from affections of the lungs or connected or- 
gans, but also from general weakness or depressing causes, which, diminishing 
the strength of the muscles of respiration, oblige them to make up by the fre- 
quency of their contractions what is wanting in their energy. Probably there 
are some nervous conditions of the system also, in which the breathing becomes 
accelerated, from what Cullen called mobility, a greater readiness to move than 
power to complete the motions. We have seen the breathing hurried in some 
cases of hysteria, without the patient being conscious of it, and without either 
real weakness or pectoral disease to account for it These cases are of no 
consequence in themselves, but should be known, that they may be separated 
from those of true dyspnoea. In many other cases, especially those, we believe, 
where the nervous system is affected, the breathing is not accelerated, but 
snspirious, a sigh or deep breath being taken from time to time ; yet the patient 
is often not conscious of any oppression or unusual effort. This may be called 
irregular breathing, and there are several other varieties, which we have not 
time to consider in detaiL The rhythm in breathing probably depends entirely 
on the chain of influences which we before described as concerned in the act, 
■and not on any peculiar periodicity, such as that which seems to reside in the 
h^rt ; and therefore irregular breathing must depend on a change in one or 
more of the links in that chain. 

The feeling of dyspnoea is one of a very peculiar and distressing character. 
Even when sUght in degree, its permanent oppressive influence is very wearing ; 
and when severe, it causes the most indescribable suffering, with such a feeling 
of impending death, that the most courageous are often unmanned by it The 
constrained postures of the patient, the anxious or even desperate expression 
of his countenance, the painful straining of all the muscles that can in any way, 
however distantly, assist in the respiratory movements, bespeak the intensity 
of the feeling, which is far worse than the most acute pain. It is worthy of 
remark, however, that this feeling is experienced in its severest degrees only 
by those in whom the dyspnoea comes on rather suddenly, especially when the 
sensibility is entire, and the lungs are not diseased, as in obstructions in the 
trachea or large bronchi, spasm or swelling of the glottis, and spasmodic 
asthma. In these cases the sensibility is not gradually blunted by the cir- 
culation of imperfectly oxygenated blood ; nor has the activity of the functions, 
which require arterial blood, been lowered by previous depressing causes. 
Opioxu, belladonna, camphor, and other narcotics, will sometimes relieve the 

c 4 
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s^ptoms of dyspncBa, not 011I7 by deadening the sensibility, but also by di- 
minishing the actiyity of those functions and secretions which require oxy- 
genated blood, and therefore a tree supply of sdr. If we could temporarily 
produce a state approaching to the torpor of hybemating animals, we might 
diminish the bad effects, as well as the painfUl feeling of dyspnoea ; and we be-, 
licve that such a state is actually induced in those who are habitually asthmatic,' 
in whom all the functions are brought to a lower standard, and who thus suffer 
with impunity such an encroachment on the function of respiration as would 
be fiital to an indlTidual of a common standard. 

The feeling of want of breath has been used as a means of testing the con- 
dition of the respiratory organs. A person whose respiration is free and un- 
embarrassed, can hold his breath longer than one whose lungs are diseased. 
Dr. Lyons has proposed to measure die condition of the lungs by the time 
which he can hold the breathy after a full inspiration $ and to insure accuracy, 
the patient is desired to count numbers during this time. A healthy person 
with a good chest can continue counting for forty-five seconds without taking 
breath, whilst those with diseased lungs often cannot keep on for twenty 
secondjs. The same objection may be made to this test that we made to the 
measuring of the exhaled ur proposed by Mr. Abemethy, that it is a test 
as much for the strength of the muscles of respiration as for the condition of 
the lungs. Besides, both the filing of want of breath, and the power of aug- 
menting the respiratory movements, vary considerably in different healthy 
subjects. It is well-known that divers acquire the power of remaining under 
water for two or three minutes (it has been said more) without taking breath. 
In diving animals there is a structural provision to enable them to continue 
some time without air. The chief venous trunks are very tortuous, and admit 
of dilatation, so that the venous blood ctai accumulate in them, instead of dis- 
tending and embarrassing the right cavities of the heart and the lungs. 
Perhaps some change of this kind may be somewhat produced in divers by 
the often repeated practice of holding the breath. Professor Faraday luui 
described another mode by which a person may be enabled to hold his breath 
for a minute and a hall^ which is double the time nsuaUy practicable. Thif 
is by making in succession five or six fUll and forcible inspirations, which seem 
to so completely change the air in the lungs, that there is left in them a stock 
of pure air capable of lasting during that time. The knowledge of this &et 
may be usefUl, if ever it is wanted to hold one's breath for a time in going into 
the suffocating atmosphere of a sewer, a mine, a house on ftee, or the like, or 
in diving. 

Dyspncsa is often a symptom demanding great attention In diseases of the 
lungs ; but it must be studied in conjunction with the other general symptoms 
and the physical signs, for in itself it is most vague and inconclusive. This 
may be perceived on inspecting the subjoined tabular view of the causes of 
dyspncsa, which is founded on the physiology of respiration. This table de- 
serves attention, not only in showing the varied nature and origin of the 
symptom, but also in contrast with the tables of the physical signs, the causes 
of which are much less varied, and Hr more appreciable. But when, through 
the means of the physical and other general symptoms, it has been made out 
on what cause the dyspntsa depends, then this symptom often becomes a valu- 
able measure of the increase or diminution of the disease^ and a useful guide 
of practice, 

PROXIMATE CAUSES OF PYSPNCBA. OR DIFFICULT BREATHING. 

1. BT IMPBDINO TBI ACOMBB OV PUU AlB TO TUB LUmS. 

a. Med^aniaU. 

Rigidity of paiti of th« reiplrittory na-)^ _ C Ossification of cartih«es ; induratioo of 

chine - - - - -i^^'l tlie pleura ; rickety distortions. 

Pressure on ditto - - - ff. g. Tumours or dropsies of the ahdemen. 

rEflKisioBS in, swellings ot, tusoours |««ii- 
OhstructioDf of the air-tabet - • e»g*i ing on, the alr-tubes. 

C8p«ntt<Mrthe^ottit; spasm of tiiotoeiichi. 
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rFleurlnr, 

ortlMlungi - -«.*.( pleural sac - . ipneuraothoraz» 

CAiieorlim,*o. 
BngorgoMiit of the T«MeU. 

r (Edema, 
BAiaiOBt • -I Hftpadsatkiii, 

ia tiM tiMM of the luatt • t.gA CTubercle, Ac ; 

Ir Emphyiema, 
Altered ftructare - 4 Dilated bronchi, 

1^ CSWrnacnl* 

Deficiency of ojgrgeo in the air - -e.g, Mephltlc gasei ; rarefied atr . 
e. Wltmi, 

Fain of perta moved in lOiplntlon -«.g. Pleurodyne ; pleoritia ; peritenitii, Ac 

r Ii^uriei of the spinal marrow in the ned, 
Pftralyiiaofmuacleaofditto - -'•f*-i «C' 

C ParalysU of the bronchi (?>. 
Weakneia of ditto - - .,. ^.|Excetriveproitration from ataxic «w«r^ 

Spoam of ditto •'€,§. Tetaniu; ipaamodie aathma, te. 

9. By nn ar ats ot vm blood. 

oi»tnKtio.t.ti>„u«,..(«i..bi..d «.«.[°{!S5i,''pSll5?Jia£r*''^» 

b. (^emieal. 

An exoeisiTely Teaooa state • • e. g. Violent exertion ; idiopallile dyq^niM (?)w 
Defideapy ofredparddea * -c^. Anamiat chloroais. 

S. Bt vn imvoini nxLATioMa or nariBATioN. 

BxoeaiiveienaiUlitjoftheparvagam .e.^.fHyrteiJtedjipwi^; cerebral fcvera; n«i- 

DefeetiTo ditto - . -r.^. Coma $ narcotiim, ftc. (breething slow). 

Cough, Another tjmptomj wbieh is even more eonuBon in diieaset of the 
chett than dyspnoea, is eou^h. The set of conghing consists in one or more 
tthmpt and forcible expirations, accompanied by a contraction of the glottis^ 
trachea, and upper bronchial tabes. The expirations being more compktt 
than nsoaU especially when there are seyeral of them, are followed by a deep 
forcible inspiration, the force of which is shown by the load respiratory mur^ 
anr, which, by the ear applied to the chest, may be heard to accompany iL 
The moscles chiefly concerned in the act of eooghing are the abdominal 
nnsdes and intereostals, the combined contraction of which effects a strong 
pressure on the contents of the chest 

The common cause of cough is p^gm, or some other matter irritating the 
air*passa^es, and the object or fin^ cause of the cough is to expel or expec* 
torate this matter. The proximate cause of c^ragh may be said always to be 
some irritation, either direct or by sympathy, of the sentient parts of the air- 
tnbe, or of the nerres which render them sentient Some parts of the bron* 
ehial membrane are much more sensitive than others ; that lining the glottis 
and larynx is exeessiyely so, and the least irritation of it is enough to excite 
coughing. That of the trachea and hirge bronchi is less, for foreign bodies 
hftTe be«i known to lodge in them for some time without causing any collid- 
ing, so that some have supposed that they have nothing to do with the pro* 
duoidon of this symptom ; but when the sensibility of these parts is increased 
1^ inflammation or nervous excitement, any thing irritating them will alse 
excite eooghing. It is easy to see why the sensibility of the air-tubes should 
be greatest at their entrance ; it is the door-keeper, placed there to exdude, or» 
by calling other forces to its aid, to expel any thing improper which may 
intrude. But the other parts of the tubes have also a preserving sensibiUtj^ 
which may bear alittie, but is soon roused into activity by continued irritation. 
We find the parallel of this in the alimentary canal in the natural state. The 
sensibility that excites the action of vomiting is peculiar to the fliuces at one 
end of the tube ; and that which induces the striving of defecation residee 
chiefly in the termination of the rectum at the other end : but uncommon 
degrees of irritation, or an exalted sensibility, will occasion the same aetioof 
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to be excited by impressions on other parts that are usually insensible : lience 
arise the vomiting caused by an over-irritated or inflamed stomach or duo- 
denum, and the tenesmus and purging excited by a similar state of the colon. 
We shall see this more fully on considering the various causes of cough. 

As other irritations, cough jnay be excited either by an unusual irritant 
acting on the tubes in their natund state, or by the oidinary circumstances, 
which, although not usually irritating, yet become so by the exalted irritability 
of the tubes, or, as is the more common case, by a combination of these causes. 
We have an example of cough excited simply by an unusual irritant, when a 
portion of food or of bronchial mucus lodges on the membranes of the glottis ; 
and an irritant may act by sympathy as well as by direct application, as when 
we excite coughing by introducing a probe pretty fieir into the ear. The cause 
"by increased irritability is exemplified in the cough of early bronchitis and 
nervous asthma, which the mere inhalation of air is sufficient to excite. There 
are both an unusual irritant and increased irritability, in the secreting stages 
of bronchitis and other affections, where an unusual quantity, and sometimes 
an irritating kind, of mucus is poured out on an over-sensitive membrane. This 
more complex cause of cough is frequently induced by the continuance of the 
other causes ; thus, the continued application of an irritant will develop an 
increased sensibility ; and increased sensibility and irritation will be followed 
by inflammatory excitement and the secretion of matter, the quantity and 
quality of which add to the irritation. Thus we see how the physiological 
causes of cough become identified with the pathology of bronchitis, or inflam- 
mation of the membrane of the air-tubes ; and in common parlance, a bron- 
chial inflammation is called a coughs this being the most prominent symptom. 
But although this inflammatory condition is often developed by the continuance 
of causes which produce cough, yet it is not necessarily so, and there may be 
irritation or increased sensibility, or both, enough to cause cough, and which 
may yet be short of the degree or the conditions requisite to produce inflam- 
mation. 

' It has been stated that the irritation which causes cough may not be applied 
to the bronchial membrane itself^ but may be exerted from a part more or 
less distant Thus cou^h may be excited by tubercles in the parenchyma of 
the lungs, by inflammations or irritations of the pleura, peritoneum, stomachy 
liver, and so forth ; and although we may conjecture that these irritations are 
conveyed through the nervous branches which connect these several organs 
and the air-tubes with one common sensitive centre, yet we cannot explain 
why they should be sometimes conveyed, and at others not; for although 
cough does f^quently accompany the pathological conditions to which we have 
just adverted, yet irritations and inflammations of the stomach, liver, peritoneum, 
nay, sometimes even of the pleura and pulmonary parenchyma, often arise 
without any cough whatever. It has been attempted to explain these discre- 
pancies by assuming that there must be bronchitis present to produce cough, 
and that, when these several distant irritations do not excite bronchitis they 
are unaccompanied by cough; but this view increases instead of diminishing the 
difficulty, for it leaves unexplained the reason why this supposed bronchitis 
should occur in some cases and not in others ; and bronchitis, although in- 
tsluding cough, is more than cough, and needs something more to produce it. 
We may conjecture about local weaknesses, constitutional peculiarities, and 
irregular sensibilities, as causes of these difierences, and this is all that we can 
do towards explaining them: but this is not what an explanation ought to be; 
this is referring phenomena not to known general properties, and the laws 
which govern them, but to individual peculiarities and undefined influences, 
the laws of which are not known. These considerations furnish another proof 
of the uncertainty of general symptoms as means of diagnosis. Still, when cough 
does occur, and its cause has been made out by the aid of other signs, it deserves 
attention, not only as a symptom, but as a morbid action of a distressing and 
hurtfiil kind, which sometimes may require remedies expressly to relieve it 
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This illustrates what has been said before, that general symptoms, although 
much less constant and instnictiye than* physical signs with regard to the 
diagnosis of organic lesions, yet, when positive, often tell us more of those 
general conditions of the system, which become our guides in the employment 
of remedies. 

' Under this impression we shall examine some of the varieties of cough which 
present themselves in different cases, and trace the connection between their 
characters and variations in the- elements that constitute them. Of course the 
study of a s3rmptom in any individual case must be conjoined with a proper 
survey of its functional or organic cause ; but as we have also (sometimes only) 
to treat the symptom, it is highly useful to study its varieties, and thus to render 
it more practically instructive. 

« The cough may vary. according to, 1. The irritant exciting it; 2. The sen- 
sibility feelmg the irritation ; 3. The movements thereby excited, which consist 
of (a) the contraction of the muscles of respiration, and (b) the contraction 
of the air-tubes; 4. The condition of the bronchial membrane and its secretion. 
Under these heads, we shall meet with the varieties of cough with which 
every practitioner is familiar. 

1. The violence of a covLghwiW^ceBteris paribus, be in proportion to the degree 
of irritation that excites it. For example, a healthy person whilst eating or 
drinking incautiously, suffers some food to enter the glottis ; the cough thereby 
excited will be more severe with wine or any thing peppered, than with water 
or any bland food. So in the early stages of catarrh, although the sensibility 
of the membrane is increased, yet the thin saline-tasted secretion also acts as 
an unusual irritant upon it, and keeps up a short teasing tickling cough, with 
continued attempts to clear the throat. When the irritation is more moderate, 
but irremovable, like that occasioned by incipient tubercles in the pulmonary 
tissue, the cough will generally be of that slight hacking kind, with little or no 
expectoration, that is so well-known as one of the first symptoms of pulmonary 
consumption. The irritant here remaining the same, the circumstances which 
increase this cough are those that augment the sensibility of the lung and air- 
tubes, such as a quickened state of the circulation from exertion, heated rooms, 
or during the assimilation of stimulating food. 

2. We have already adverted to increased sensibility as being concerned in 
the cough of recent bronchitis or bronchial irritation. It becomes, however, 
more developed when the cough has lasted several hours, and instead of being 
short and tickling only, it comes on in more violent and prolonged fits, which are 
quite irresistible, and often accompanied by a feeling of soreness. The height- 
ened sensibility of the air-tubes is further manifested by the readiness with 
which breathing air at all cold, or swallowing any thing at all irritating, will ex- 
cite cough. We have before remarked how this increasigd irritability of the in- 
flamed air-tubes is conmionly joined with the augmented irritation of their 
secretion ; but we do sometimes meet with cases in which the increased sen- 
sibility is purely nervous, unaccompanied by any secretion ; and the cough is 
brought on by the slightest cold or irritating matter in the air. Even strong 
odours will sometimes cause it. These nervous coughs are to be treated chiefly 
by various remedies which diminish the sensibility of the nervous system, such 
as narcotics, or sometimes by those which excite stronger impressions in other 
parts, such as epispastics and the application of heat 

3. Besides the sensibility of the bronchial membrane, another property con- 
nected with the nerves, muscular mobility, may be the source of some varieties of 
cough. We cannot here examine the circumstances under which a change of pro- 
portionate relation takes place between the action of themotory nerves in general, 
and the impressions which excite them. It is sufficient for us that the fact is 
well-known, that in certain conditions or states of the system, an ordinary im- 
pression will excite inordinate motions ; while in others the motions resulting 
from similar impressions will be imperfect, and below the natural amount. 
It is thus also with the motions of muscles concerned in coughing : they 
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mj 1m eaeeniTely mobile, so that the least irritatioii will set them agoing; 
and, like a elock without its pendalum, they continue their impetuous motioiM^ 
uBtU their strength has fiurly run out This is the eoiumUive cough, vhich W9 
BMet with in some hysterical and nervous suljects, and its convulnye eharaa* 
ter is the more evident fh>m the fact, that it sometimes alternates with chorel^ 
or convulsive affdctions of other sets of muscles. The same uncontroUahle 
eharaoter is, however, oftoQ communicated, by a nervous temperament or pa» 
ouliar nervous affsctions, to coughs arising from common causes, which Ham 
shake and ezhaast the patient in an unusual degree, and recjuire appropriate 
modifications of treatment to subdue them. Hooping-cough m its after staget 
is of tUs kind, and from our experience we should say, that the shaking uneo»> 
troUable nature of the cough is more characteristic of pertussis, Sum the 
hooping, which is not always present, especially in adults. This leads us to 
connder on what hooping depends; and here again we shall find the use of our 
phyuological divisions, which explain some other varieties of cough that are 
sometimes met with. 

In conridering the physiology of respiration, we are led to believe that the 
act of expiration is aided bv the contraction of the circular fibres of the air> 
tabM. In. the forcible expirations which constitute ordinary coughing, there 
is also a simultaneous contraction of the air-tubes, and especially of the aper* 
tare of the glottis, through which the air is driven with the greatest force, ia 
order to expel any irritating matter. Now the contraction of these tubes may 
be excessive, defective, or irregular, and this will occasion other varieties of 
cough. When their contraction is excessive, being also generally irregular» 
thev give the wheizing character to the cough, so remarkable in astlunatie 
futjccts. A wheezing cough does not always depend on contraction of the 
cireiilar fibres, for other constrictions of the Inronchi will also cause it $ but if 
we listen to the chest of a nervous asthmatic, we may often hear, in the te« 
cible expirations of a fit of coughing, sibilant and sonorous rhonchi, which are 
too transient to be produced by tiie thickening or secretion of the tabea» 
Where the irritability of the bronchi is great, their ocmtraction may ]iot» as 
usual, cease during tiie act of inspiration ; and it is this spasmodic constrietioB 
affecting particularly the upper part of the air-tube during the forcible inqiirai* 
tion which succeeds to coughing, that causes the hooping sound. This state of 
things happens chiefly in the irritable frames of children when affected wU^ 
convulsive coughs and the violence and repetition of the expiratory ^orts of 
this cough occasion the back draught to be the more forcible, sonorous, and 
prolonged. If we apply our ears to the chest of a child during a fit of hooping* 
cough, we are surprised to find how little sound we can hmr there wiUi ml 
these noisy external efforts; in fibct, the contmued constriction of the bronchial 
tubes permits very little motion of air into and out of the tissue of the lungs: 
in the convulsive cough of adults, again, in which there is seldom hooping, the 
respiratory murmur of the long inspiration, or back dran^t, is pretty loiid» 
whilst the 8uccessi<m of coughs here also consists more of external than of in* 
temal movement In all these kinds of cough, antispasmodics will often give 
more relief than any other class of remedies. 

But we may have an opposite conditioia oi the droular fibres of the bronchi, 
a weakness or deficiency of action, a paralysis, so that they do not contract as 
usual during the expiratory efforts of coughing. This constitutes the hallow or 
harking cough which we sometimes hear in chronic bronchitiB, and now and 
then in fobnle and nervous affections. This cough is, as we shall presently 
find, accompanied with a difficultr of expectoration ; hence it is sometimes vety 
distressing, and particularly so when, as it occasionally happens, it is combined 
with a mobility of the external muscles df respiration, rendering the cough eon* 
vulsive and paroxysmal. The tearing and exhausting fits of this khid of cou||^ 
are sometimes quite agonising; and we may judge from the bloated, congested 
appearance of the lips and fiice, how much these fits impede the respiration 
and eireulalkm, and how much tiiey may thus tend to increase and perpetuate 
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Ifai diseased oonditiim of the bronchud tabes. In some sach cases we liBTe seen 
the terelMiitfainaoeoiis medicines, with external connter-initation and oooasional 
snetics, gire most relief; bat the treatment will depend on yarioos oironm- 
stanoes, which cannot be entered into at present. 

4. Besides the sensitive and motory apparatus concerned in &e act of cong^- 
mgt we have the secretion of the air-tabes, which may also by its qoalities 
aodify the character of the cough. According to whether this secretion is 
present or not, the cough may be humid or dry } and according to the rela- 
tion of the qualities of tills secretion to the powers of expectoration, die cough 
asay be loose or tight ; and these yarieties may be combined witii the other 
species of cough, as those may with each other ; and thus are produced the 
endless host of diffiBrent kinds of cough that we meet with in practice. Without 
pretending to affirm, that it is always possible to classify these by the division 
now pointed out, we may state that we hare often found this analysis useful in 
dfawing attention to the predominant changes of vital property, as manifested by 
symptom, and in thus distinguishing cases which require different modes of 
traatment. 

Expeeioratk»L The expectoration is another symptom of thoracic disease, 
which must be considered as the result of vital as well as physical properties, 
and th^efore it is included under the head of general diagnosis, although it 
sometimes approaches in character to a physical sign. The word expectoration 
strictly means the- act of expeUing any thing from the chest ; but by a figure of 
speech it is also applied to the matter so expelled. We shall find that both 
the act and the matter of expectoration may present us signs of the condition of 
the pectoral organs. 

If we consider the stmoture of the bronchial tree, we shall perceive that na- 
tural breathing tends to prevent the accumulation of matters in its tubes» in spite 
ef gisvitation. The area of the smaller divisions of the bronchi is considerably 
greater than that of their trunks ; and it may be represented as the divided 
base of a hollow cone or funnel, which is concentrated gradually in the trunks, 
and completely in the windpipe. The air, in the more sudden act of expiration, 
passes with greater rapidity and force as it converges into these trunks, and 
therefore tends to carry through them any superfluous matter that may be pre* 
sent on the bronchial surface. This will explain how the finer bronchial tubes 
ef the most dependent parts of the lung are, in health, kept clear of any accu- 
mulation. Possibly the ciliary motions of the mucous membrane may, as MM. 
Purkii^ie and Valentin have surmised, tend to the same effect 

But it is the forcible acts of special expectoration, hawking^ and coughing, 
that tend most effectually to clear the air^passages ; and they do this by botii 
increasing the force and fulness of the expiratory effort, and at the same time 
contracting the upper tubes and trachea, so that the air acts with greater force 
on any superfluous matter in them. The repeated closure of the glottis^ in 
eongfaing increases the expulsive effort by letting out the air in successive 
sadden jerks, which are more fbrcible tlum any continued act of expiration 
would be. We see this exemplified in cases where the operation of broncho- 
tomy has been performed. The patient often cannot expectorate effectually so 
long as air can pass out fh>m the artificial opening, and he is in danger of suf- 
iheation in consequence ; but on closing this during the act of coughing, the 
Ibfce df the air can be directed in the natural way against the acc um u la ted 
natter. By attention to this particular, suffocation has been averted in more 
tiian one instance after this operation. In certain diseased conditions of the 
laryt&x, the patient cannot close the glottis $ and hence also expectoration mav 
bedifficolt, while the cough assumes a continuous uncontrollable character, which 
m might have added as another variety to those before enumerated. This is 
what M. Trousseau calls a belchins; cough. 

There is another element essential to the proper performance of the act of 
espectoration— the capacity to make such a fiill inspiration as shall carry the 
iir in htyend the aooumnlating matter, so that it may on its forcible passaip 
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oat again, carry this matter before it Hence we see why weakness, which 
prevents a sufficient inspiratory effort, or obstruction of the terminal and most 
expansible parts of the air-tnbeiB, which renders this effort ineffectual, may stop 
the act of expectoration, and by permitting the accumulation of matter in the 
air-tubes may speedily conduce to a fatal result Inability to expectorate is 
the immediate cause of death in many cases of various diseases ; in fact, it is a 
part of the article of death itself; and when we hear the rattle in the throat of 
the dying, we hear the sign of the accumulating barrier which is shutting out 
the breaSi of life. Sometimes, even at this stage, there are sensibilities enough 
in the system to feel the force of a stimulant which may excite the sinking 
powers to another struggle; expectoration is once more accomplished, and 
breath once more renewed ; and where there is no irrecoverable alteration of 
structure, this act of expectoration may in some few instances turn the balance 
in favour of recovery. It is unnecessary to say, then, how important it is to 
study the act of expectoration, and to acquiunt ourselves with those means that 
may excite or promote it Most practitioners have seen instances in which a 
patient has been snatched from the jaws of death by the timely administration 
of a diffusible stimulus, such as a warm aromatic draught, with carbonate ot 
ammonia or ether, together with such a change of posture and other circum- 
stances as might most favour the expulsion of the matter that was suffocating 
him. A great deal may often be done in less urgent cases by attention to the 
posture of the patient. In most instances the act of expectoration is easiest in 
that posture in which the respiration is most free, which is commonly the 
semi-erect posture : but some patients expectorate more freely when lying on 
one side ; and we remember a phthisical patient who really appeared to be se- 
veral times saved from suffocation by alternating his posture from lying down 
to sitting up in a particular manner, suggested by a knowledge of the condition 
of the lungs in that case. When this expedient was neglected, the patient was 
so shaken with frightful fits of fruitless cough, and so oppressed with the accu- 
mulating matter, which they could not expel, that speedy suffocation seemed 
inevitable. In some cases, the act of expectoration may be fiivouredby another 
kind of action, in which the expiratory muscles are concerned, that of vomiting; 
and we shall find hereafter, that some emetics may exert an influence of an 
important nature on the bronchial tubes, besides this mechanical one. 

The character of the expectoration frequenUy furnishes us with very in- 
structive signs. It is the product of diseased action, and in its physical or 
chemical qualities it may inform us somewhat of the nature of that action, of 
the condition, and sometimes of the position, of the parts from which it comes. 
As, however, we have seen that the effort of expectoration is sometimes unsuc- 
cessful, there may be no expectoration to judge of; and besides this instance,, 
most children and some adults cannot spit out what they expectorate, but 
swallow it 

The basis of expectoration generally is the secretion of the mucous membrane 
of the air-tubes. This is naturally a transparent, colourless, slightly glutinous 
liquid, like thin mucilage. The chief animal matter which it contains is that 
called mucus, which seems to be a sort of imperfectly coagulated albumen^ 
and the varieties of sputa presented by disease commonly depend on an unna- 
tural condition or quantity of this animal matter. There is also saline matter, 
which may vary in quantity, and so may the proportion of water. From the 
recent experiments of Dr. Golding Bird, as well as those of Dr. Babington and 
Mr. Brett, it would seem that the condition of the animal matter in the expec- 
toration depends in great measure on the proportion of saline matter with 
which it is combined, this being in abundance in transparent and viscid expec- 
toration, and defective in the opaque kind, with little viscidity, and least of all 
in that which is absolutely purulent. Dr. Babington found, that on mixing 
pus with a solution of common salt, after a time it became converted into a 
nearly transparent viscid mass like mucus ; and Dr. G. Bird rendered the phy- 
sical and chemical resemblance perfect by adding a littie soda, and then passing 
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a current of carbonic acid gas through it • {Guy's Hospital Beports, No. vi.) 
Mr. Brett, in a valuable communication to the medical section of the British 
Association in 1837, states that he found the saline matter of transparent viscid 
mucous expectoration to amount to from 20 to 33 per cent, of its solid matter, 
whilst that of the opaque viscid mucus of chronic bronchitis was from 16 to 
23, and the puriform expectoration of the last stage of phthisis was only from 
9 to 10 per cent. These researches confirm the opinion we have long held, 
that the difference between mucus and albumen seems to consist in their phy-> 
sical condition, rather than in their chemical constitution. Mucus is a trans- 
parent glutinous matter, not coagulable by heat, as liquid albumen is, and not 
soUd and opaque like coagulated albumen *, but on ultimate analysis it is not 
found to differ from this principle. When, therefore, we see expectorated 
matter opaque and solid, or liquid and coagulable by heat, it loses the only 
distinguishing characters of mucus, and is strictly albuminous. For this reason, 
we submit the following general classification of expectorated matter : — 

1. Mucous,moTe or less transparent and viscid. 2. Albuminousy opaque without 
viscidity. 3. WcUery, thin and transparent 4. Compound, composed of com- 
Innations of the preceding kinds. 

h Mucous expectoration is that most like the natural secretion, being 
transparent, and more or less viscid. It is the general result of simple acute 
inflammation of the mucous lining of the air-tub^, in which case it is increased 
in quantity, and particularly in viscidity ; in fiict, the glutinous character o£ 
the sputa, and the tenacity with which they stick together and to the containing 
vesscd, or fall out in a ropy mass, was described by AndnU, and we think cor- 
rectly, to be a mark and, in some degree, a measure of acute bronchitis. From 
the researches just alluded to, it would appeiar that the viscidity of these sputa 
depends on their quantity of mucus, which is albumen combined with saline 
matter, to which is sometimes added free uncoagulated albumen. In the most 
intense forms of inflammation, and where the disease occupies the fiiner tubes, 
to the glutinous character of the mucus is added a frothiness, arising from the 
mixture of those air-bubbles in the tubes, which in their breaking cause the 
mucous and submucous rhonchi. But the most intense bronchitis is that ac- 
companying inflammation of the parenchyma : here we have the most viscid 
form of sputum, through which air driven produces the crepitant rhonchus ; 
and the blood in the distended vessels of the engorged parenchyma commu- 
nicating a little colouring matter to it, gives it that reddish or rusty tinge which* 
is so characteristic of the sputa of peripneumony. The transparent or semi- 
transparent condition of these viscid sputa distinguishes them fW>m the albu- 
minous kind, into which, however, they pass in &e advanced stages of all the 
more inflammatory affections of tiie bronchial membrane. The mucous ex- 
pectoration has commonly a saltish taste, and with its saline matter is probably 
connected its irritating quality, so marked in the early stage of bronchitis. ^ 

2. The varieties of albuminous expectoration are pretty numerous, for under 
this head are comprehended the opaque kinds of sputa which have no remark-' 
able viscidity, such as the purulent expectoration of chronic bronchitis, the 
fibrinous or polypous sputa of plastic bronchitis, and the more compound com- 
binations of these with caseous and other matters, which are voided in the ad- 
vanced stages of pulmonary phthisis. This class of sputa denotes an error of 
secretion, farther than the mucous from the natural standard, there being a 
defective proportion of saline matter, as well as an excess of albuminous ; but 
their production generally announces a decline of inflammation from its most* 
acute form. Probably, the very throwing off of so considerable a mass of 
animal matter, is the means of relieving to a certain extent the inflamed vessels ; 
for we frequently find the purulent or polypous expectoration in intense bron- 
chitis attended by a remarkable diminution in the signs of local and general 
excitement This remark has been made also by Dr. Stokes. But such an 
expectoration ceases to be a favourable sign when it continues, either with un- 
diminished irritation, or with proofs of general weakness ; for then a change is 
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implied, mther in the ttruotnre, or in tbe habitiud aoti<m of tiie mcmlrnHMy 
irfaich, seereting pus inttead of maoiu, goM beyond the mere removal of a teM- 
panry congestion, and proves of itself a cause of irritation and ezhanstion* 

Much has been written about the modes of distinguishing pus ttom mooot 
in the expectoration. On these formerly tbe diagnosis of ^pulmonary phthisis 
was supposed to depend. These tests are not now much attended to, not only 
because it is well-known that pus may be produced without any ulceration or 
consumption of the lung, but also because Uiese distinctions cannot be compleie 
between matters that pass by insensible gradations into each other. The 
chemical composition of pus resembles that of the colouring globules cf the 
blood, and differs from mucus in containing a notable quantity of iron. 

3. WaUry expectoration is that kind in which a liqmd of o^ slightly gla- 
tinous quality is coughed up in greater or less abundance. This appears to 
contain very little animal matter, and to be rather a diluted mucus than to 
have in it any thing peculiar. It is often covered with a froth, particidarly 
when it is coughed up with much effort This secretion is to be regarded as 
the result of irritation, with a relaxed state of the vessels, rather Uian df in* 
flammation ; but it may occur as a consequence of this le^n, as well as of 
congestion or obstruction to the circulation of the blood in the lungs. It is the 
expectoration of what is called humid asthma and pituitous catarrh. Some 
persons of a relaxed habit have it during a common cold, or any form of bron- 
chial inflammation. It sometimes tastes more salt than usual, and in this case 
it commonly causes a more incessant teasing cough. 

4. Under the head compomd expectoration, are classed various combinations 
of the preceding kinds, which we meet with in almost every form of pectoral 
disease. They are either products of different parts, in distinct pathological 
conditions, alti^ough cough^ up at the same time ; or they may in some cases 
proceed from the same part in an intermediate pathological state, and capable 
of secreting different kinds of matter. An example of the latter is the opaque 
or muco-purulent expectoration of the latter stages of bronchitis, in which the 
opacity and colour of albuminous matter is apparent, whilst it is held together 
by a mucus of some tenacity. In the ccneocted sputa of declining acute bron- 
chitis, the mucus predominates; whilst the loose albuminous matter is more 
abundant where the inflammation tends to pass into a chronic state. The sputa 
of chronic bronchitis, and in fret of most chronic diseases of the lungs and air- 
tubes, are almost always more or less mixed } for it generally happens that the 
different parts of the membranes and tissues are variously affected ; and when, 
as in the advancing stages of phthisis, there is structural lesion or destruction 
of parts, there is the greater reascm for a more heterogeneous kind of expec- 
toration. In these oases, however, the albuminous kinds mostiy predominate, 
in the form of muco-purulent, purulent, caseous, or tuberculous matter, and co- 
agulable or fibrinous lymph, occasionally tinged or mixed with the colouring 
matter of the blood ; these constitute the balk of the expectoration of the con- 
sumptive. In catarrhal diseases of a chronic kind, we commonly see very op- 
posite forms of sputa expectorated together. Thus in a spitting-dish full of 
thm frothy watery expectoration, we often find portions of tough and almost 
solid semi-transparent mucus, as if some parts of the tubes were throwing off 
the water, and others the animal matter, in a separate form. When the su^eet 
of catarrh is treated of^ we shall find that these opposite products do not imply 
an equally opposite patholo^cal condition. After hemoptysis, it is very common 
to see flbrmous concretions, together with purulent and mucous matter, all 
more or less tinged with blood. In other affections it is not uncommon to see 
the ^uta streaked with blood ; and this sign is of less importance when tiie 
cough is violent, because it may then merely proceed frt>m a slight abrasion 
caused by the force of this mechanical action. When, however, there is often 
blood present, without much force of cough, and especially if there be pus wi& 
it, we may suspect the presence of ulceration in some part of the air-passages. 
The c<donring matter of the blood in an altered state, may also be oombiaed 
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Willi otlier forms of sputa. Thus, in scorbutic persons affected with humid 
catarrh or bronchitis, the expectoration is a thin reddish brown liquid, like 
prune juice or diluted treacle ; and in the last stages of pulmonary disease, the 
colouring matter, from the final pulmonary congestion which precedes death, 
is seen in the dirty ^ddish brown or greenish tinge of the purilaginous sputa. 

It is evident then, that the matter of expectoration will often inform us of 
the pathological condition of the lungs and their tubes ; and its quantity or 
quality may sometimes suggest proper remedies. In some cases we may learn 
other things from it Thus, when in consumption, tubercular matter with 
portions of pulmonary tissue is expectorated, the conclusion is obvious. We 
also sometimes see the expectoration present physical signs of the state of the 
interior by its containing albuminous or compound matter, moulded into the 
shape of the tubes or cavities from which it comes. The large rounded floe- 
culent muco-purulent sputa of advanced phthisis are often such as could only 
accumulate in a cavity ; and the tubular or vermicular albuminohs matter which 
is coughed up in the plastic kind of bronchitis, sufficiently explains whence it 
comes, by its being an exact mould or cast of the bronchial tubes, sometimes in 
an arborescent form, from several of their divisions. 

We must not omit to notice a test, which is erroneoosly used to determine 
the nature and source of sputa, whether they float or sink in water. The 
floating of a sputum merely depends on the number of air-bubbles retained in 
it, and although pus alone, or tuberculous matter alone, will not retain these 
bubbles, yet a small addition of tenacious mucus will enable them to do so. 
Again, although the sputa formed in ulcerous cavities are less likely to contain 
air and to float than those formed in the tubes, yet we not unfrequentiy find 
the concocted expectoration of acute bronchitis, which is formed exclusively in 
the large tubes, sink in water ; whilst the mixed product of a vomica and the 
adjoining tubes, which has been churned together with air, floats. This hydro- 
static test of expectoration is then a very inconclusive one ; but it may be useful 
in sometimes causing a rough separation of the albuminous matters from those 
of a more viscid mucous kind. 

Other details regarding the matter of expectoration might be given ; but 
enough has been said to illustrate how it may prove usefiid in diagnosis and 
practice. From this it will appear how much more valuable its indications may 
become when conjoined with the physical signs, by which we may often detect 
the pontion, and measure the amount of the local disease, of which the matter 
expectorated is the product. We shall find many exemplifications of this posi- 
tion hereafter. 

Pam, The only other morbid phenomenon, connected specially with the 
modified vital properties of the organs of respiration, is pain. We know that 
pain may arise either firom an excessive impression on the nerves of sensation, 
or from an excessive sensibility of these nerves, to which common circum- 
stances of position, motion, &c. then become painful. The latter is the more 
common cause of pain in internal diseases ; but it is not unusual to find them com-* 
bined, as when a tumour, or effosed matter, presses on or stretches parts mor- 
bidly sensible. The most common causes of pain are inflammation, and those 
kinds of vascular excitement that are allied to it : this vascular excitement 
is generally attended, in the first instance at least, with an exaltation of the 
nervous function. But the nervous fuiction may be prmarily excited ; and 
although the increased sensibility thus produced seldom lasts long without more 
or less stirring up the function of the vessels also, yet we may fbr a time have 
pains purely nervous, such as pleurodyne and pectoral neuralgia. Further, as 
inflammation is not the only cause of pain, so tiie pain present in inflammation 
is by no means an index of the extent of the inflammation, nor even of its 
tttuation. Most extensive inflammations have been known to occur, not only 
in the parenchyma of the lungs, but in the bronchial membrane and pleura 
also, without producing any pain ; and it flrequentiy happens in phthisis, that 
the pains chiefly oompUined of are low down in the wiei, when Uie disease is 
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almost entirely in the upper lobes of the lungs. So likewise in bronehitiB and 
pneumonia, the pain is often confined to the sternal, lateral, or scapular regiooSy 
whilst the disease occupies other parts. 

There are, nevertheless, some general characters with regard to pain, which 
may render it usefiil as a symptom of disease of the chest It is commonly re« 
marked, that the pain of parenchymatous and bronchial inflammations is doll 
and diffused, whilst that of inflammation involTing the serous and fibrous mem- 
branes of the pleura and pericardium is of a sharp lancinating character. Thitf 
is generally but not constantly true ; and we may find it explained by the cir- 
cumstance, that the par ragum, which supplies the bronchi and lungs, is by no 
means so sensitiye a nerye as the spinal intercostals, which are distributed on 
the pleura and pericardium. For this reason, too, there is more apt to be 
acute pain when the costal pleura or the corerings of the g^reat ressels are 
inflamel, than when the pulmonary pleura is the chief seat of disease. A 
fhrther distinction in the Tariations of these divers kinds of pain will confirm 
the opinion, that they belong to different orders of sensibility. The dull, heavy, 
or aching pain of bronclutis, or pneumonia, is generally pretty constant, 
although It is increased by fbll inspiration, exertion, or the breathing of cold 
air ; yet even then it gives the feeling of soreness under the sternum, rather 
than of severe pain. It often resembles the pun of dyspepsia, which is pro- 
bably seated in a branch of the same nerve, and is also usuiQly referred to the 
sternum. The degrees of pleuritic pain, on the other hand, are sudden, ex- 
treme, and intolerable. If it be not felt in ordinary breathing, a long breath, 
or a cough, just sufficient to bring the membranes to a requisite degree of ten- 
sion, causes that sharp stitch of the side — that sudden catch of the breath, 
that has been considered so characteristic of pleurisy. When it is constant 
the patient is obliged to hold his side to dimmish its severity, by restndning 
the motions of the chest ; and thus placed in opposition to the sensation which 
prompts the act of respiration, this sharp pain may cause such a voluntary re- 
straint of these acts, as to bring the patient to the verge of asphyxia. It ia 
under these circumstances that the breathing becomes partial, as formerly de* 
scribed, and patients whom pain constrains to breathe only with the diaphragm 
or with one side, will perform this supplementary respiration so well, that they 
are completely.free from pain, although the inflammation is as acute and the mem« 
branes as tender as ever. Sometimes we may detect the latent tenderness by 
pressing between the ribs of the affiected side ; but we are more likely to suc- 
ceed if we restrain the supplementary respiration by pressing on the abdomen 
or on the healthy side, and then desire the patient to cough, or to take a sudden 
long breath. If there be any exalted sensibility or tenderness, it is pretty sure to 
be discovered by this means; and we have several times met with patients who 
denied having any uneasiness or tenderness, yet they winced at the pain 
developed in this way. 

As a general mle (not however without some exceptions), we may consider 
a fixed permanent pain, or a permanent tenderness, which depends on the same 
pathological cause, an indication of inflammation, or congestion, or some ana- 
logous condition of the vessels ; and when present it deserves attention, not 
only as an object of treatment on its own account, but also as an index, which 
together with the pulse, cough, fever, and other general symptoms, shows the 
increase and diminution of the complaint, and tiie effects of remedies, even 
before these become manifest from the physical signs. Still, if we trust to it 
alone, it will negatively deceive us in those numerous cases of extensive dis- 
ease in which it is absent, or scarcely complained of; and it will positively de- 
ceive us in those cases in which modified nervous sensibility— a mere neuroaia 
— is the only or the chief disorder. 

We come now to examine shortly the nature and value of the symptoms 
which diseases of the organs of respiration develop in other functions. 

Physiology indicates the close relations which subsist between the organs of 
respiration and those of circulation ; and prepares us to expect that disease in 
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the former slicNild disturb the latter, and develop symptomi in the function of 
eiicnlation. Accordingly we find snch symptoms in the state of the arterial 
rndtSy and in that of the guperfieial capiUary and vmous parts of the circulation. 

lie pulse. The pulse has for ages been relied on as a guide in the diagnosis 
and treatment of all diseases ; but those who have had much experience, know 
how fallacious it sometimes proTcs ; and those who have had little experience 
must acknowledge that it is very difficult to distinguish the varieties of the 
pulse from one another. Some of the fallacies and difficulties connected with 
the pulse as a sign, appear to arise from our studying it too empirically, — 
firom oar not rationally considering those elements on which its varieties de- 
pend, and a knowledge of which would enable us to understand and to foresee 
the circumstances which are capable of producing these varieties. To guide 
the student to this knowledge, we will give a brief analysis of the nature and 
varieties of the pulse of arteries. 

The arterial pulse is caused by the jets of blood thrown at certain intervals 
of time into the arteries by the contractions of the ventricles of the heart 
The motion originates exclusively in these contractions, although it may be 
modified by the blood which is moved, and by the tubes which convey it 
Now here are three elements: — 1. The heart ; 2. The blood ; and, 3. The 
arteries ; — and variations in the condition or action of each of these cause 
varieties in the arterial pulse. Let us consider a few of these variations. 

1. Without noticing the modifications in the action of the heart resulting 
from disease of that organ — a subject to be considered hereafter — it is plain 
enough, that if the other elements be equal, the strength and frequency or 
rhythm of the contractions of the left ventricle of the heart, will determine 
the strength taid frequency of the arterial pulse. But the contractions may have 
another quality — that of abruptness : being rather brisk and short than strong 
and complete, they communicate to the pulse that character which is called 
sharp. Now what property in the heart gives it this abruptness of contrac- 
tion ? what but an extreme irritability ? There is sometimes this irritability 
ill inflammations and fevers ; but we find it also in conditions of mere nervous 
irritation, of which it is more distinctive. And it is when these coexist with 
inflammation or fever, that the pulse presents a sharpness, in addition to other 
qualities more peculiar to inflammation. In sthenic irritation, or those con- 
nected with fUness and tone of the vascular system, which may tend either 
to acute inflammation or to active hsemorrhage or other discharge, the heart's 
contractions are strong as well as sharp ; and so is the pulse. In these cases, 
although the original irritation were local, it has now reached the centre of 
the circulation, and thence, distributed through the whole system, becomes 
general. But let us see how the other elements modify the pulse. 

2. There can be no doubt that the blood in the heart and vessels determines 
by its mtaniity the character of the arterial pulse : very possibly it does so by 
its quality likewise ; but this is not so easy to prove. The fulness and strength 
of the pulse in the arteries depend materially on the quantity of blood in 
them ; and when the pulse is frequent as well as full, there is the greater proof 
of plethora, inasmuch as it shows that there is a considerable jet thrown into 
the arteries at each contraction, notwithstanding that the contractions are so 
frequentiy repeated. But there may be a full system of bloodvessels without 
a large or strong pulse, — as when the heart is acting feebly or faintly ; and 
where its irritability is lowered, such a mode of action may be actually caused 
by the congestion or distension which for a time oppresses the ftmction until 
it is roused into reaction. Under these circumstances, bloodletting will often 
increase the fulness and strength of the pulse. The opposite condition •— a 
defective quantity of blood — will modify the pulse differentiy according to 
the state of the other elements, the action of the heart, and the arterial tubes. 
When the irritability of the heart is reduced, together with the quantity of 
Uood, the pulse will become softer, weaker, and less frequent But it Are* 
quently happens, especially in nervous temperaments, or where the depletion 
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has been carried to excess, that the diminutioii of the blood is accompamed 
with an augmented irritability of the heart, and the pulse becomes not only- 
quicker, but sharper than usual ; and the effect of the abrupt jets into a small 
bulk of blood contained in imperfectly distended tubes, is to give to the pulse 
that jerking or bounding character, as if a mere ball of liquid were suddenly 
shot through the empty tube, which is so remarkable in lite irritation of in- 
anition and chlorosis. 

3. But we cannot fully understand the variations of the pulse without at- 
tending to the properties of the tubes in which it is felt If the arteries were 
tubes of an unyielding or an imvariable character, then the pulse in them 
would more uniformly represent that of the heart, which would be transmitted 
through them unmodified. But we know that tiiey are not so : they possess 
properties of elasticity and tonicity, which vary according to circumstances, 
and which modify the pulses from the heart, by changing the size of the tubes, 
and the yielding or the resisting nature of their walls. It is plain that the 
impulse of a jet of blood must be differently transmitted by vessels when they 
are large and yielding, and when they are contracted and tense : in die first 
case the pulse would be soft sndfuU, in the latter hard and snutU. We know 
but imperfectly what are the circumstances which affect the tonicity and elas- 
ticity of the arterial coats, and thereby the pulse : further experiments are 
wanted to elucidate them, but the following are pretty well-ascertained, and 
they should not be forgotten in estimating the signs of die pulse. Cold causes 
the arteries to contract, and therefore renders Uie pulse smaller. We know 
haw a cold lotion will often diminish the fulness and throbbing of the arteries 
of an iufiamed part ; and we have seen the same effect of cold more strikingly 
produced in the large arteries. In the experiments on the sounds of the heart 
-carried on in February 1835, we repeatedly observed, that when the aorta of 
an ass, recently killed, was plunged into cold water, it contracted, so as not to 
permit the introduction even of the little finger, and its coats acquired an in- 
creased thickness and rigidity : the pulmonary artery did not contract nearly 
80 much. The circumstance of temperature must therefore be taken into ac- 
count in judging of the pulse ; for cold may render the pulse of an artery 
small and hard, or, if severe, small and weak, when the action of the heart and 
the condition of the system would give it the reverse qualities. Heat, on the 
other hand, within certain limits, tends to diminish the tonic contraction of the 
arteries ; so that under its influence they receive more strongly and fully the 
pulse from the heart We know how warmth restored to a limb makes it 
throb with these expanded pulses. 

But there is another circumstance that may modify these actions of heat 
and cold on the pulse, besides proving by itself a cause of modification — the 
condition of the capiUary circulation. When this is not free, the artery will 
be more distended, and therefore the pulse harder and stronger than usual ; 
and thus in fevers, where the sur&ce is pale and constricted in the cold stage, 
and dry and unrelaxed in the hot stage, the pulse often preserves through these 
changes of temperature a hardness and strength which would be much more 
varied were the capillary vessels free and exhaling their usual excretion, and 
which is actually diminished under the influence of a warm bath or temporary 
moisture of the skin, although the fever still continue. Again, whatever view 
we take of the nature of inflammation, we cannot, in the present state of pa- 
thological knowledge, doubt that the circulation through the inflamed vessels 
is to a certain degree obstructed ; whilst, either as a consequence of this, or 
from some cooperating influence, the vessels leading to the part become di- 
lated, and being thus more open than others to the pulse- wave frt>m the heart, 
which their distended coats cannot temper as usual, they become the seat of 
that throbbing hard pulse, that has been mistaken for increased action of the 
vessels themselves. And there are many other variations in the pulse expli- 
cable on these principles, but this is not the place to consider them fuiher in 
detail 
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There is, however, one more canse of yariety connected with the arteries, so 
fireqnently occurring, that it must not be overlooked, viz. the difference in the 
arteries of different individuals. Without any adequate difference in the ac- 
tion of the heart, in the quantity of blood, or in the temperature, we find a 
very remarkable variety in the character of the pulse in different healthy in- 
dividuals ; and ■ the same difference extends to the modifications of disease. 
Some have always a soft large pulse ; in others it is small and feeble ; in others 
small and hard : others, again, have habitually a hard strong pulse, which 
scarcely becomes soft imder any circumstances. The first depends on the ar- 
teries being large, with thin elaistic coats. The small feeble pulse may result 
from their small size and thin coats : this is common in females, and may co- 
exist with inordinate action of the heart. The hard wiry pulse is coimected 
with small arteries with rigid coats ; and the same rigidity or deficiency of 
elasticity in the coats of arteries of larger size gives that unvarying hardness 
and strength to the pulse which we so often meet with in old people, and which 
renders it so uncertain a sign in these cases. We may often, in the radial ar^ 
tery, feel the permanent thickening and hardness of its coats, which thus, like 
a tube of glass or metal, rigidly transmit the heart's pulses, without tempering 
them by any yielding or spring. With these peculiarities of pulse there are 
often connected characters of constitution or temperament, and proclivities to 
disease or health, which are of great importance in guiding us in practice. 

Besides the general causes which modify the pulse, which we have now 
briefly considered, there are some specially connected with diseases of the pec- 
toral organs. Those arising from diseases of the apparatus of the circulation 
will be treated of in the article devoted to that subject. But severe affections 
of the respiratory organs also sometimes signally modify the pulse, and that in 
a manner which may tend to confuse its incUcations. We know how closely 
the heart is linked with the lungs ; by the circulation even more closely than 
by mere position ; for the lungs may be said to lie between the two compart- 
ments of the heart, and any considerable obstruction in the lungs will derange 
the usual relations of these compartments. There is then a distension or over- 
stimulation of the right side of the heart ; while the left, receiving a diminished 
quantity of blood from the lungs, and that not thoroughly aerated, is less 
excited than usual, and may give to the arterial pulse a character of weakness 
and smallness that by no means represents the condition of the whole vascular 
system, and which often is remarkably contrasted by the action of the right 
side of the heart, as felt or heard imder the sternum. These varieties are pro- 
duced by any of those affections of the chest which infringe far on the respir- 
atory ftmction. These are more commonly those of the bronchial and paren- 
chymatous kind, which have accordingly been described to be accompanied by 
a softer and weaker pulse than those affecting the serous membranes. But a 
pleurisy may occur also with a small weak pulse, when the effusion or pain is 
such as to interfere largely with the function of the lungs. Neither is it to be 
supposed that the pulse in severe pneumonia or bronchitis is always weak, even 
when these affections infringe considerably on the function of the lungs. Even 
under asphyxiating influences the left ventricle may sometimes become excited, 
together with the right, and give a sharpness to the pulse, which, combined with 
the arterial tension of fever, may be readily mistaken for hardness and strength. 
But this character is seldom permanent ; and we generally find in all diseases^ 
when the function of respiration is much impaired, that the pulse soon loses its 
body and strength. These considerations suggest ihe expediency of examining, 
the state of the circulation not only by the arterial pulse, but also by the pul- 
sations of the heart itself^ and by the condition of the veins and capillaries. 

Under the circumstances just mentioned, when the indications of the arterial 
pulse are most variable and deceptive, we may often find useful signs in the 
condition of the venous and capUlary part of the circulation. The distension of 
the more superficial venous trunks, especially the jugulars, in which a douUe 
pulsation often shows also the retropulsive action of an over-distended ri^t 
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▼entride, — the fblness of the capillaries of the lips, tongue, throat, cheeks, eye- 
lids, nails, and other parts, at first haying a florid and fioBhed appearance, but 
aftenrards, as the respiration becomes more injured, assuming a purple or 
li^id hue, — are signs of great practical importance, and of a constancy moro 
approaching to that of the physical signs. They do not, however, present them- 
selves in the early and more tractable stages of disease ; and they are always 
less distinct in pallid persons with small superficial vessels. 

Intimately connected with the state of the circulation is the symptom of ^Merol 
y«ver, or increased heat, which attends many diseases of the chest It depends on 
increased force and rapidity of the circulation, with diminished perspiration. 
"When the perspiration is restored, the heat always falls. This ezhalfition of 
fluid not only lowers the temperature by its physical agency of evaporation* 
but being in itself a sign of a relaxing of the superficial vessels, it implies 
an abatement of the vital irritation. In the more transient forms of fever, such 
as the intermittent and hectic, the profuse perspiration sometimes reduces the 
animal heat to below the natural standard, just as the circulation is proportion* 
ately enfeebled ; and the same chilling influence is illustrated by the coldsweata 
which succeed to temporary and irregular excitement There are degrees of 
vascular irritation in which the increased heat of skin is partial, and determined 
by the structure of particular parts. Thus in the asthenic excitement of hectic 
fever, the heat is most felt in the palms of the hands and soles of the feet, be- 
cause the circulation is not strong enough to drive the perspiratory excretion 
through the thick cuticle of those parts, which become consequently dry and hot 
The same thickness of cuticle, on the other hand, when once imbued with per- 
spiration, often keeps these parts soft and moist, when there is no sensible per- 
spiration on other parts. Not unftequentiythe unequal state of the circulation 
is exhibited in febrile and inflammatory disorders by the heat of the abdomen, 
back, chest, or head, whilst the extremities are cooler than usual ; and occasion- 
ally the same locally increased action is manifested by partial sweats, which 
prevent the increase of heat, and tend to reduce the excitement We have 
known a patient with pleurisy perspire profusely only fh>m the affected side, 
for several days ; and nothing is more common, in slight abdominal inflamma- 
tions, than to find the pungent heat of the belly relieved by a perspiration 
equally confined to that part But we practise on the same principle, in ap- 
plying to irritated or inflamed parts poultices, fomentations, and partial baths, 
which tend to bring the skin and superficial vessels to the same relaxed and 
expanded state which they have in a perspiring part 

Heat of skin, therefore, is an uncertain symptom ; for it depends on a con- 
ditiion of the superficial circulation that is by no means constantiy associiUed 
with disease of the internal organs. When present, it may as much result fix>m 
a general cause — an idiopatiiic fever — as from a local inflammation ; and 
cases are not uncommon in which severe, and even fiaital, visceral inflamma- 
tions are attended, through a great part of their course, by free perspiration ; 
nay, the same may be said of some fevers which are called idiopathic. Still 
the heat and condition of the skin become valuable guides, when taken in con- 
junction with other signs, inasmuch as they indicate the constitutional dis- 
turbance, which is an important part of the disease, and which is sometimes 
as much to be considered in the treatment as the local disease which has 
excited it. So, likewise, when the presence of a disease has been established 
by other signs, the condition of the skin may prove a measure of its increase 
or diminution more delicate and sooner appreciable than can be found in the 
physical signs. Thus an increased heat of skin, coming on during a bronchial 
or pulmonary inflammation, either indicates an increase of that inflammation 
or the addition of some abdominal or other irritation, which tends to aggravate 
the condition of the patient So, too, perspiration breaking out in the hitherto 
dry and hot skin of a pleuritic patient, occasionally does prove criUoaij 
whether that word be applied to the excretion as a cause or as a ngn of tbo 
inendment 
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Where there is disorder of the circulation, especially of a febrile kind, we nmr 
irell expect alteration of the secretiona, which are so intimately connected with 
it : hence we find the urine is scanty and high-coloured, and the secretions of 
the liver and intestines variously deranged. As a natural consequence, too, 
there will be disorder of the digestive and nutritive function : the tongue will 
be furred, or florid : the appetite will fail ; the stomach will cease to digest ; 
thirst will torment ; the blood, no lon^r fed with chyle, will not duly nourish 
the textures, nor support the functions ; the strength will fail ; absorption 
continuing active, if time permit, emaciation will ensue ; and various com- 
plications of these disturbances may differently modify the character of dis- 
eases of the chest The sensorial functions, too, may be deranged, either in con- 
sequence of the secondary visceral disturbuices, or more rarely by a more direct 
influence of the imperfect respiration on the brain and nervous system. A 
knowledge of the causes of asphyxia suggests also how certain states of the 
nervoijs system may tend to develop disease of the lungs. Thus insensibility, 
or coma, causes imperfect respiration, and consequentiy congestion of the lungs; 
and, as we shall hereafter see, a long-continued congestion of the lungs only 
requires the addition of vascular reaction to convert it into inflammation. Per- 
sons rarely recover from an asphyxiated state, without suflering more or less 
from the injury which it leaves in the vessels of the lungs : and not a few who 
have been recovered from suspended animation, have sunk under the pneumonia, 
or bronchitis, which supervened. 

We have thus rapidly glanced at some of the pathological relations of the or- 
gans of respiration to other functions, to give the reader an opportunity of con- 
sidering rationally the nature and value of general symptoms. Dyspnoea, cough, 
pain, and signs of the circulation, with its concomitant, temperature, sdthough 
often equivocal, yet when strongly marked sometimes assist us in diagnosis. 
It is just the reverse with the symptoms arising out of disorder of the other 
functions. The altered secretions of the kidneys, the liver, and the intestines, 
cannot inform- us of the nature or presence of a disease of the chest ; and still 
less will gastric derangement or sensorial disturbance. Not only will they not 
direct, but they tend essentially to blind us to the presence of pectoral disease ; 
for they set up prominent symptoms of a new character, that may take the at- 
tention entirely from the real source of disease, and fix it on the brain, the liver, 
the stomach or intestines, the affections of which are only secondary, and often 
trivial. How often do we find peripneumony, or bronchitis, disguised by 
delirium or stupor, or by vomiting, a loaded tongue or diarrheea. How often 
pleurisy, masked by jaundiced skin, a tender right hypochondrium, and clay- 
coloured faeces ; or by lumbago, or nephralgia. How often tubercular con- 
sumption, obscured by sundry bilious, dyspeptic, or nervous symptoms. It 
wiU be happy for the practitioner (for his credit at least, if not always for the 
success of his practice) if he detect the enemy through its false colours, ere it 
triumph, and before the scalpel shall proclaim the delusion of his imwary mind. 
The physical signs will enable him to do this, and again we recommend them to 
the best attention of the student. On taking a rational review of the general 
symptoms in comparison with the physical signs, we must come to the con- 
clusion that as diagnostic means, tiie general symptoms fiUl far short of the 
physical signs. 

But it is not to be supposed that, because the general symptoms are often com- 
paratively of little aid in diagnosis, we are to neglect the study of them. They 
are almost always of great importance in prognosis and practice. The physical 
signs more surely show how the pectoral organs suffer ; but having discovered 
this, to the general symptoms we must look for how the system suffers ; and as the 
symptom often closely sympathises with the injured organ, we may through them 
cSten watch the first turns of the disease before the change in the organ becomes 
physically appreciable. In the general symptoms we seek for those critical 
phenomena^ which, although sometimes deceptive, yet generally announce the 
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laidency of the disease to one or other mode of termination. In them we stady 
the yital forces and properties with which nature works, and the signs of what 
satore can do ; and in our methods of treatment these become the standards to 
which we direct, and by which we modify, our remedies. When we treat a 
patient with peripneumony or catarrh, we do not apply our remedies merely to 
the local lesions, inflamed vessels, or a discharging membrane ; we study the 
^stem at large, we examine other functions through the general symptoms, 
and we direct our treatment with due reference to mdications from all these 
several sources. We see, then, that the mere stethoscopist is but ill-fitted to 
practise medicine. He may justly boast of his skill in diagnosis ; his place of 
triumph will be the dissecting-room, where he can show the lesions that he had 
detected ; but his practice at the bed-side will be unsficcessfiil in proportion as 
local lesions vary in their general relations, and in the conditions of the con- 
stitution, or of other ftmctions that may accompany them. The judicious 
physician will not omit to study the condition of the vital properties, which 
ve exhibited in the general symptoms, as well as the local physical changes 
which have been already produced ; and whilst he chiefly confides in the 
physical signs to indicate and measure the present local lesions, he carefully 
watches in the general symptoms the tendencies of those properties and func- 
tions which are capable of increasing or modifying these lesions, and are 
equally liable to be affected by them. The general symptoms being less in- 
telligible and certain than the physical signs, need more experience to enable 
us to appreciate them ; but we have found that even these also may be rationctUy 
studied, and may derive a light from a knowledge ofphysiology and the physical 
signs, which experience alone could never throw on them. 
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General observittians, — Turn forms of laryngitis — the Acute and the Chronic,'-^ 
Symptoms of the acute. — Anatomical characters. — Diagnosis. — Causes. — 
Prognosis."-' Treatment. — Chronic Laryngitis — rits symptoms. — Anatomical 
characters. •"•'Diagnosis. — Causes. — Prognosis. — Treatment 

Mucous or catarrhal inflammation not unfrequently affects the larynx, and is 
the cause of the hoarseness which often attends both mild and severe bron- 
chitis. There are, however, other inflammatory affections of the larynx of a 
very serious and fisital tendency — those, namely, in which the inflammation 
affects the submucous cellular membrane, and causes oedematous effusion into 
this tissue. The swelling which results, narrows the caliber of the larynx, 
particularly at the glottis, impedes the respiration, and often destroys life. To 
this form of inflammation the term Laryngitis is generally restricted. It may 
occur under the different forms common to other inflammations, varying accord- 
ing to its exciting causes, and to the state of the constitution. Dr. Cheyne 
has specifled no fewer than nine varieties of laryngeal inflammation, including 
the catarrhal form. For practical purposes, however and for the sake of con- 
ciseness, we shall comprehend all the varieties under the Acute (which may be 
sthenic or asthenic) and the Chronic. 

i I. Acute Labyngitis. 

Symptoms. The sthenic form of acute laryngitis often begins with symptoms 
of tonsillitis, with difficulty of swallowing and fever, which is generally pre- 
ceded by rigors. In this case the. extension of the inflammation to the larynx, 
or its establishment in other cases, is announced by hoarseness, a frequent 
husky, and sometimes convulsive cough followed by tenderness, pain and con- 
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Btrietion in the larynx itself, with difficult, prolonged, and sonorous inspiration, 
the chest being tree from signs of disease. On examination the fauces gene- 
rally, but not always are red and swollen, and sometimes, by pressing the 
tongue forwards and downwards, the epiglottis may be seen erect, thickened, 
and of a bright or deep red colour. In this state the epiglottis no longer pro- 
tects the glottis from the contact of matters passing into the pharynx ; hence 
the act of swallowing not only is painful, but often causes convulsive fits of 
coughing, and increased difficulty of breathing. At first the fever is decidedly 
inflammatory : the face is flushed, the skin hot, and the pulse full and hard ; 
but this state is soon changed under the depressing influence of the obstructed 
state of the respiration. A frightful train of symptoms then ensues, induced 
by the rapidly increasing impediment to the supply oi air. The countenance 
becomes anxious in the extreme, and pallid ; tiie lips livid ; the eyes staring 
and watery *, the nostrils raised ; the voice is reduced to a whisper ; the in- 
teguments in the fore part of the neck are sometimes oedematoas ; the pulse 
becomes quicker, feebler, and less uniform. To quote the expressive descrip- 
tion of that experienced observer. Dr. Cheyne, ** the patient is restless and ap- 
prehensive, often changing his position, in the vain hope of obtaining relief; 
walking, or rather staggering to and fro in great distress : feeling that he is on 
the point of suffocation, he cannot be ignorant of the danger to which he is 
exposed ; hence he is willing to submit to any means of relief and is impatient 
of delay. In this stage the sufferer seldom sleeps for many minutes at a time ; 
when he begins to dose, he starts up in a state of the utmost agitation, gasping 
for breath, every muscle being brought into action, which can assist respiration, 
now a convulsive struggle. He is quite enfeebled, becomes delirious, drowsy, 
and at last comatose, tiie circulation being more and more languid, and he dies 
on the fourth or fifth day of the disease, or even earlier." Death has been 
known to take place seven hours after the attack ; in some cases it has been 
delayed for two or three weeks. 

The asthenic form of laryngitis differs from the sthenic in the absence 'of 
symptoms of inflammatory fever, and sometimes of pain in the larynx and diffi- 
culty of deglutition. In other respects the symptoms are similar ; with the 
same hoarseness and cough at the commencement, difficult and stridulous re- 
spiration, rapidly amounting to a feeling of strangulation, as if the upper part 
of the windpipe were closed, often with fits of convulsive coughing and in- 
creased diffictdty of breathing, apparently of a spasmodic kind ; and after in- 
ducing symptoms of partial asphyxia in one of these paroxysms, the disease 
may prove &tal suddenly or more gradually, by the patient after repeated at- 
tacks fhlling into a state of insensibSity. 

In one of the asthenic forms of laryngitis, the inflammatory symptoms are 
by no means prominent ; and the affection has long been termed cedma of the 
giottist because an effusion of serum or pus into the cellular tissue of the lips 
of the glottis is the destructive lesion, and few other traces of disease are 
foond aAer death. In other cases, particularly those arising from erysipelas, 
whether propagated from other parts or at first attacking the throat and larynx, 
and those of laryngitis supervening on continued fever, small-pox, scarlatina and 
measles, the symptoms of local inflammation are more severe, pain and diffi- 
cult ot swallowing are present, and after death, the epiglottis and other parts 
of Uie larynx are found mflamed and swollen by the effiiision of lymph or pus 
into tiieir cellular texture. The course of all these forms of laryngitis may 
be as rapid as that of the sthenic kind, but it is seldom so uniformly progres- 
sive, particularly in the OBdematous variety, in which the attacks of difficult 
breathing are sudden and rather severe at flrst, and may prove rapidly fatal ; 
or tiiey may subside for a while after the expectoration of alitde glairy mucus, 
and recur again with increased severity ; in the interval the breathing being 
pretty fi«e, but the voice still hoarse, and the sensation of a tightness or lump 
in the throat remaining. In the cases in which the obstruction is chiefly oede- 
masons, it generally occupies the cellular tissue of the glottis, and from thence 
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to the Tentrides, the epiglottis bein^ comparatiTely free, and thera being little 
or no difficulty of deglutition ; but in the erysipelatous cases, as in the sthenic 
form, the epiglottis is frequently thickened, the patient experiences difficulty 
,and pain in swallowing, the attempt to swallow liquids sometimes causing a 
aipngm so yiolent as to resemble that of hydrophobia. 

Caiues, Acute laryngitis may follow exposure to cold and wet It may 
originate in cynanche tonsillaris, and, according to Dr. Stokes, in cynanche pa^ 
rotidoea, which he has found to be inflammation of the cellular membrane only, 
and not of the parotid gland itself. Acute inflammation of the larynx hag 
been brought on by swallowing scalding or corrosive liquids by the convul- 
sive action which these excite in the throat ; they are in part thrown on, and 
even into the glottis. Children accustomed to dnnk from the mouth of a tea- 
kettle or tea-pot have often attempted to do this when these vessels contained 
scalding water ; the result has been violent inflammation of both pharynx and 
larynx. Instances of this accident were first recorded by Dr. M. HalL Mr. 
Porter observes, that when a person attempts to drink by mistake a corrosive 
liquid, a similar convulsive action takes plaice, closing the pharynx and throw- 
ing the offending matter violently backwards through the mouth and nostrils, 
under the epiglottis, and thus this accident becomes a cause of acute inflamma- 
tion of the luynx. Mr. Ryland has with good reason placed the inhalation 
of flame or of very hot air among the causes of acute inflammatory injuries 
of the larynx. Persons who die from severe bums, if it be only about the 
head and &ce, generally suffer from severe dyspncea, and the mouth and 
larynx are found in a highly inflamed and congested state : these effects he 
very rationally ascribes to the great heat of the air inhaled at the moment of 
the conflagration. The inhalation of very acrid vapours might possibly have 
the same effect As exciting causes of asthenic laryngitis, erysipelas, scarla- 
tina, small-pox, and measles, have been already mentioned ; and we may add| 
that inflammation of the tongue from the excessive use of mercury, and diffu- 
sive cellular inflammation frt)m punctured wounds, have been known to extend 
to the cellular tissue of the larynx and cause death. M. Bayle and Dr, 
Tweedie have noticed that osdematous laryngitis sometimes suddenly super- 
venes without any obvious cause during and after typhoid fevers. It occurs 
also not unfrequently in the course of chronic disease of the larynx, and is 
sometimes the cause of death in these cases. We have known it to come on 
and hazard life in a patient with aneurism of- the arch of the aorta, before the 
tumour had well-shown itself outwardly: Mr. Lawrence has adverted to 
similar cases. 

^ Habitual intemperance, long courses of mercury, frequent and long-con- 
tinued exertions of the voice, are supposed to predispose persons to attacks of 
laryngitis. Except in case of scarlatina, measles, and small-pox, and of the 
accidents befbre alluded to, laryngitis never attacks children ; and of those ad- 
vanced in life. Dr. Cheyne states that it most frequently occurs in such as are 
liable to indigestion connected with a disordered state of the liver. In most 
instances, the subjects of it had previously been liable to sore throat 

AncUomical characters. The effects of laryngitis are commonly found in the 
red injection and thickening of the lining membrane of the larynx, and an 
CBdematous state of the cellidar tissue underneath, particularly at the upper 
portions, from the epiglottis to the ventricles, the parts beneath being nearly 
or quite free from disease. In the more sthenic cases especially, the epiglottis 
is very red, thickened, and erect, instead of lying over the glottis. The folds 
forming this chink are generally also red, and much sw^en. On cutting 
into them, serum, or if the disease have not terminated very rapidly, a sero* 
purulent Uquid or pus, exudes. In a few instances, lymph has been found in 
the cellular textures, and in two or three there have been small patches of 
lymph on the glottis and under; snr&ce of the epiglottis. Rarely these 
parts have been found ulcerated, even in acute cases. In the erysipelatous 
disease, aod that arising from diffusive cellular inflammation, the matter ef« 
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fused in the Bubmneoos tissue of the epiglottis, vocal ligaments, and yentricleg, 
is a sloughy kind of lymph with serum, sometimes mixed with pus ; and the 
longer the case has lasted, the more puruJent the liquid is. Thu effusion if 
often found to extend to the cellular texture at the root of the tongue outside 
the larynx, and eyen among the muscles of the neck and throat In the 
cBdematous Tariety the epiglottis is nearly free from disease; the mucous 
membrane is little injected, but the folds of the glottis are so distended, as 
nearly to close the orifice, and on cutting into them a clear or purulent serum 
flows out. It can scarcely be doubted, that in most cases this serous efiusion 
is the result of a low form of inflammation ; but it may be fiiTOured by the 
existence of a dropsical diathesis, or by ^e pressure of a tumour on the 
neighbouring Tenons trunks : to the latter cause we would chiefly ascribe the 
laryngeal symptoms which occasionally show themselyes in cases of aneurisms 
of the great yessels or other tumours at the lower part of the neck. Dr. 
Stokes notices the occurrence of oedema of the glottis in a patient labouring 
under a cancerous tumour below the jaw. 

Diagnosis. The symptoms of acute laryngitis are generally sufficiently 
characteristic to separate it from other diseases affecting the breathing. The 
stridulous or hissing inspiration, heard most distinctly at the larynx, which is 
drawn down at each act, the seat of the sensation of pain or constriction at 
that part, often the visible condition of the epiglottis, and the absence of pectoral 
signs, suffice to distinguish it from diseases of the chest Abscesses external to 
the larynx and compressing it, may cause difficulty of breathing and swal- 
lowing : sixteen years ago we saw a &tal case of this kind, which was mistaken 
for laryngitis, until the first incision of the throat after death gave issue to a 
quantity of pus which had formed among the numerous muscles of the tongrne 
and laiynx. A careful examination will generally distinguish these cases by 
the partial or general swelling at the upper part of the neck, oflen with tender- 
ness, and an inability to open the jaw. Mr. Porter thinks that they differ f^om 
those of laryngitis in the breathing, although obstructed, being less sibilous, and 
more gradually oppressed, and in the diminished mobility of the larynx when 
pressed from side to side against the spine. We should conceive that the 
absence of the peculiar cough and hissing hoarseness of laryngitis might in 
some cases better assist the diagnosis. Spasmodic affections of the larynx 
may generally be distinguishdhy the complete absence of fever and by the sud- 
denness of the attack ; but they may not be so easily diBtinguished from the 
CBdematous laryngitis supervening on chronic diseases, which is in effect ge- 
nerally combined with spasm : still in this case there is usually a previous 
slight access of fever and increase of the chronic symptoms. Spasm of the 
glottis is a very rare affection in adults, and occurs only in hysterical or highly 
nervous snljects. 

Prttgnosis, Laryngitis has been considered by Dr. Cheyne and others to be 
the most flital of all the inflammations. Of seventeen cases observed by 
Bayle during six years only one recovered. Of twenty-eight cases collected 
from various authors by Mr. Ryland, ten recovered, which he justly considers 
to be above die average. In most of the fatal cases, death took place between 
the first and the fifth days. The prognosis must therefore in aU cases be un- 
fijEvonrable ; and the more so, as the disease has lasted longer and with pro- 
grescdve increase of the difficulty of breathing. When the &ice loses its colour 
or becomes livid, and the faculties obtuse, from the circulation of black blood, 
the danger is extreme. On the other hand, decrease of the difficulty of 
breathing and of swallowing, a returning freedom of expectoration, with an 
improved expression and colour of the coontenance, give rational hopes of 
leeoyery. 

Treatment In no disease is an early and energetic use of remedial mea* 
■ores more essential to their success, than in acute sthenic laryngitis. There 
10 a period during which free bloodletting and the administration of calomel 
and antimony may arrest the inflanunation before considerable efiusion has 
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taken place ; but this period is yery short, and has often elapsed before me- 
dical aid is resorted to ; and when once the effusion has taken place, antiphlo^ 
^gistic measures become worse than useless, and unless artificial means of 
supplying air to the lungs be employed, the disease generally destroys life 
before there is time for ordinary curative measures, however energetic, to pro- 
duce their effect The chief indications of treatment, therefore, are, — 1. to 
prevent effusion by reducing inflammatory action : — 2. Effusion having taken 
place, to prevent the obstruction which it causes to respiration from producing 
mortalinjury to the functions : — 3. to promote the removal of the effiised matter. 

1. In endeavouring to fulfil ^ejirst indication by free bloodletting, we cannot 
do better than by quoting the directions of Dr. Chcyne. He recommends 
free bloodletting but not to syncope, as advised by Dr. Baillie, for this may de- 
prive the patient of strength sufficient to struggle against the next spasmodic 
paroxysm of dyspnoea. ** We would bleed the patient freely during the first 
twenty -fbur hours: — we should be disposed to do more: as long as the com- 
plexion of the patient is good, we would have recourse to venesection, keeping 
a finger on the artery while the blood flows, and closing the orifice when the 
pulse is reduced ; we would have leeches applied or blood removed from the 
nucha by cupping ; and we should be disposed to bleed again or even a third 
time, so as to abstract forty or fifty ounces of blood, and at the same time let the 
patient have a powder containing two or three grains of calomel, three or four 
of Pulv. Jacob! Verus, and one half or one thud of a grain of opium should 
be taken every third or fourth hour tiU the gums become affected." We 
would not hesitate to give double this quantity of calomeL Dr. Cheyne justly 
objects to blistering on account of its trifling advantages in comparison with 
the additional suffering which it occasions, and possible interference with the 
operation of bronchotomy. Perhaps the same objections would not apply to the 
speedy and energetic coimter-irritation by the strong liquor ammonise, which, if 
applied at the side of the neck in the manner directed by Dr. J. Johnson, may 
produce vesication in two or three minutes. Dr. Cheyne also deprecates the 
use of tartar-emetic, lest it should excite vomiting, which with the erect state 
of the epiglottis would throw matters on the unprotected glottis,* and cause 
a frightfolly convulsive irritation. For a similar reason we would o1]ject to 
the direct application of leeches to the tonsils, a measure proposed by Dr. 
Cheyne. We can testify of its utility in tonsillitis, for which it was first re- 
commended by Mr. Crampton ; but the irritation from the bites, and the blood 
proceeding from them, could scarcely be tolerated with an exposed glottis. 

Active depletory measures employed early may for a time relieve the symp- 
toms without removing the inflammation : they often only delay the effusion, 
which with its resulting permanent increase of difficulty of breathing and ap- 
pearance of lividity, instead of taking place in the first day, may not come on 
for several days. Hence the importance of attempting, from the first appear- 
ance of the disease, to fulfil the Aird indication by the free use of mercury both 
by calomel internally and by external inunction ; for if the gums can be made 
sore, a secretion from the throat is established which generally reduces the 
swelling of the glottis. We have more confidence in the power of mercury to 
cta-e laryngitis, than in that of bloodletting; and. would consider the great 
utility of the latter to be in bo fax retarding tiie progress of the inflammation 
as to enable the mercury to act before a &tal obstruction is produced. Some 
few cases have yielded to bleeding alone, and its employment should never be 
neglected when the strength can bear it, and the conditions so well stated by 
Dr. Cheyne indicate it. But if the strength have already failed, or these con- 
ditions cease, and the imdiminished dyspnoea and commencing lividity announce 
the approach of asphyxia, bloodletting becomes worse than useless, and the second 
indication by the operation of bronchotomy must then be attempted without 
delay. Dr. Baillie considered it advisable to resort to bronchotomy if no con- 
siderable relief be obtained from other measures in thirty hours. Dr. Cheyne 
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more rationally takes as a criterion the condition of the patient rather than 
the period ; and says that if the symptonis he such as to contraindicate bleeding 
and yet asphyxia is imminent, Oiirty minutes* delay may be too much : but if 
the complexion is good and asphyxia not threatened, the operation may be de- 
layed thirty days. Surgical writers strongly urge the early performance of 
the operation. Louis ot^erves, " as long as bronchotomy is considered an ex- 
treme measure (a dernier ressort) it will be always performed too late ; " and 
Mr. Lawrence says that it should be done, " as soon as the symptoms enable 
us to determine the nature of the disease." It is because we are convinced 
that it should be resorted to early, that we have included it in the second indi- 
cation. If free bleeding produce no relief, or be not borne, and serious 
difficulty of breathing have become established, we would not wait for the ap- 
pearance of pallor or lividity as recommended by Dr. Chejrne, and still less 
for the lapse of a certain number of hours as proposed by Dr. Baillie, but 
we would urge the performance of bronchotomy without delay. To defer the 
operation on account of the difficulty or danger attending it, is most unrea- 
sonable ; for experience has proved that these are increased rather than di- 
minished by delay, and the danger from the operation is at no period to be com- 
pared with the danger from the obstruction to the breathing that it is calculated 
to remove. Laryngitis destroys life, not by the extent or the vitality of the 
organ which it occupies, but by closing as it were^the door of the breathing 
apparatus ': by opening another door we render the disease comparatively trivial ; 
and it may then be deliberately attacked by mercurial and other remedies, or, 
if slighter, even be allowed to run its course, which commonly ends in muco- 
purulent secretion. When the operation has been delayed until asphyxia 
approaches, it will have less chance of success ; but should still be tried, for a 
▼ery few instances are on record where it succeeded at almost the last extremity. 
It is not within our province to give directions for the mode of performing the 
operation ; but we may state that we have seen reasons for making a free in- 
cision between the thyroid and cricoid cartilages, and keeping them separated 
for the first half hour by the thin handle of a scalpel, and afterwards by a 
short tube half an inch in diameter, with a projecting rim to button into the 
opening, and a ligature passing round the neck to prevent its slipping in too 
ftr. Such a tube may be made in a few minutes of a piece of hollow reed 
or elder stick, by winding a few turns of waxed twine around the end to be in- 
serted, and passmg the ends of the twine through the two holes bored across 
the outer extremities of the tube, whence they are passed and tied roimd the 
neck. The less of the tube that is introduced within the windpipe the better ; 
for the presence of a foreign body often excites terrible paroxysms of coughing. 
The act of expectoration is often impossible with the opening f^e ; it should 
therefore sometimes be closed after a long inspiration, tluit the patient may for- 
cibly expel the accumulating matter by a full expiration through the ^ottis, 
which is sufficiently free to the exit of air : varying the posture will aid this act. 

Until and after tiie mercurial action is established, it is often useful to apply 
leeches or a blister, or other counter-irritants, to the upper part of the chest ; for 
there is a tendency to bronchitis as the laryngeal inflammation subsides ; and 
this extension of disease has, in not a few instances, caused death where 
bronchotomy had saved the patient from the laryngeal affection. The treat- 
ment of the after stage of laryngitis is much the same as for the same period of 
bronchitis. 

The great difference to be remarked in the treatment of acute asthenic laryn- 
gitis, whether of the csdematous or erysipelatous kind, is in the total absence of 
a phlogistic period in which general bloodletting may do good. Leeches freely 
applied to the sides of the larynx, and speedy blistering 3ie sides and back <n 
the neck by the strong liquor ammonis or acetum lyttie, may sometimes di- 
minish or retard the fusion until the svstem can be brought under the influ- 
ence of mercury, which here, as well as m the sthemc form, is the only remedj 
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to be relied on for dispersing the swelling. Bat if, as it more commonly happen^ 
the progress of the disease towards causing a fatal obstruction be more rapid 
than the influence of the remedies^ the obvious resource will be in the early 
performance of bronchotomy. These cases will bear even less delay than those 
of the sthenic disease ; for besides that they are still less under the control of 
remedies, they occur in weakly subjects, which are sooner ii^ored by an ob* 
strncted state of the respiration : and it has repeatedly happened ibsLt a late 
operation has reliered the breathing, but the patient has sunk from the injurious 
i^uence of imperfectly arterialised blood, which had already circulated in 
the limgs, brain, and odier organs. Hence too even if this influence be not 
immediately fiital, it may lead to secondary congestions of these organs, which 
in the form of asthenic bronchitis, pneumonia, or arachnitifl, may ultimately 
endanger, and eren destroy life. 

In case of the secondary laryn^tis, supervening in erysipelas, scarlatina, 
measles, typhus, and other febnle diseases, due regard must be paid to the 
original disease, which, according to circumstances, may require a stimulant 
or an opposite plan of treatment 

IL Chbonic Labtngiits. 

This form is of more fr^uent occurrence than the acute, and presents itself 
in a great variety of degrees. As acute laryngitis is a comparatively trivial 
disease as long as it is confined to the mucous membrane, and produces no 
gwelling of the tissues beneath, so chronic inflammation may affect the internal 
surfkce of the larynx for many months, and produce little inconvenience ex* 
cept hoarseness, habitual husky cough, and perhaps some feeling of soreness 
at the top of the windpipe. This affection not unfrequently succeeds to a neg- 
lected catarrh, especially in those persons who are continually exposed to cold 
and wet, and are habitually intemperate ; for example, hackney-coachmen and 
street porters. The purple &ces of many such individuals give evidence of a 
congested condition of the capillaries, that in all probability extends to the 
lining membrane of the larynx ; increasing its sensibility and injuring its nice 
adjustments in the production of the voice. This form of disease may exist 
long without inducing further change, and tends rather to induce thickening of 
the membrane and vocal ligaments, than to end in ulceration. 

It is different with the serious disease which more commonly goes by the 
name of chronic laryngitis, or phthisis laryngea, which, like the acute disease^ 
reaches to the submucous cellular tissue, from whence it may extend to the 
other constituents of the larynx, and involve them in the intractable and de* 
stractive effects which inflammation induces in these less vital textures. The 
chief of these are, erosion and ulceration of the mucous and submucous tissues ; 
softening, thickening, oedema, induration, contraction, and dissecting abscesses 
of these textures, and of the ligaments and muscles attached to them ; ossifica- 
tion, caries, and necrosis of the cartilages ; warty and fibrinous excrescences ; 
scirrhous and tuberculous formations in the different structures. These several 
lesions may be variously combined, and produce disease of veiy different de- 
grees of severity, those being the worst forms in which the cartUages are dis* 
eased, or extensive ulceration of the other tissues already produced. These more 
destructive changes may follow simple inflammation ; but they are more com- 
monly either the result of a scrofulous diathesis, and often complicated with 
tuberculous disease of the lungs and other parts ; or they are the product of a 
syphilitic taint, or much more rarely of scirrhous or other malignant disease. 

Symptoms, Chronic laryngitis is generally a very insidious disease, often 
beginning as aconmion catarrhal cough with hoarseness, and not attracting par- 
ticular attention until it has lasted for a long time, and seriously injured the gen- 
eral health as well as the tissues in which it is seated. The chief symptoms are 
hoarseness, a husky dry cough, with soreness or pain in the larjnuc, felt some- 
times on pressure, or rubbing it against the spine, sometimes only in the act of 
swallowing. Of these, the most constant sign is the change of the voice, which 
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varies Teiy much in degree and kind. The dry, stridnloos, or squeaking kind 
of hoarseness, if permanent, generally implies a worse form of disease tlum the 
deep, loose, or mucous hoarseness which may proceed more from relaxation : 
sadden loss of Toice may occur with slight diseases affecting the thyro* 
arytenoid ligaments, or a nervous affection of the muscles, and may not be per- 
manent ; but where a Toice gradually becomes more and more cracked until it 
IS at last lost, there is probably a progressive destruction of the vocal apparatus. 
In some cases the defect of the voice is perceptible only on speaking loud, or 
in any attempt to vary the tone ; for the patients instinctively acquire we habit of 
speaking in that tone and degree in which the voice is best produced. Pain is 
so uncertain a symptom, that Trousseau and Belloc state that in more than half 
the cases of laryngeal phthisis which fell under their observation, there was no 
pain throughout £e disease. There is, however, generally increased sensibility 
of the larynx, so that the inhalation of cold air, or any hurry of the circulation, 
very readdly excites coughing. The cough, which in the early stages is com* 
monly short, dry, and hackmg, is described by MM. Trousseau and Belloc to 
assume in some instances in Uie later stages a very peculiar loose continuous 
character, like eructation or belching, whidi they ascribe to an inability to close 
the glottis, its closure being the first act of an ordinuy cou^h. As tiie dis- 
ease advances, there is often abundant purulent and sanious fetid expectoration^ 
sometimes streaked with blood ; but not unfrequently the sputa are scanty and 
chiefly mucous. The occurrence of purulent expectoration is sometimes accom- 
panied by a relief to the breathing, although the voice may suffer more, and 
there may be more pain or soreness in coughing; this marks the formation of 
an ulcer, the discharge from which diminishes the constriction of the air^passage. 
Instances have occurred of the expectoration of dead and ossified portions of die 
arytenoid and cricoid cartilages, and of calcareous concretions formed within 
the larynx ; and in more than one case, such solid fragments have fallen back 
into the trachea, and caused much irritation and consequent disease in one of 
the large broncld. The respiration generally becomes affected sooner or later in 
chronic laryngitis ; the difficulty of breathing commonly coming on in the night» 
and on any exertion sometimes in very severe spasmodic paroxysms, leaving 
the patient only with a short breath in the interval The attacks of dyspncea 
afterwards increase, and prevent the patient from lying down ; and in the in- 
terval, the hissing sound of the laryngeal breathing indicates some degree of 
permanent impediment to the passage of the air. After the orthopncea has 
once commenced, death generally ensues in a fortnight or three weeks ; but 
at an earlier period the patient may be suddenly carried off by an attack of 
acute oBdematous inflammation of the glottis. Of nine fatal cases of oedema of 
the glottis, examined by MM. Trousseau and Belloc, five occurred in the 
course of chronic laryngitis. In many instances, chronic inflammation and 
ulceration of the larynx are accompanied by progressive emaciation, hectic 
fever, night-sweats, and other signs of phthisis, without marked dyspnoea ; and 
the patient is ultimately worn down by cough and weakness, and is perhaps 
carried off by diarrhoea or some other superadded disorder. In by &r the greater 
number of tiiese oases, tubercles are formed within the lungs, either before or 
after the lanmgitis begins, and becomes the chief cause of the decline, although 
too gradual m their effect to affect the breathing in a marked degree. In a few 
instances recorded by Trousseau, Belloc, Ryland, and others, the liuyngeal lesion 
was uncomplicated with any pulmonary disease, the consumption having been 
purely laryngeal. In most of these cases the cartilages of the lar3mx were dis- 
eased. Chronic inflammation and ulceration of the larynx and trachea are very 
common with tuberculous consumption of the lungs, and are the cause of the 
loss of voice, and smarting or pricking sensation in the larynx, so often occur- 
ring in the advanced stages of phthisis. Ulceration was found by Louis in up- 
wanls of a fourth of the cases of phthisis noted in his work. 

Causes, Chronic laryngitis may succeed to the acute disease ; but it much 
more commonly arises from the frequent recurrence of catarrhal inflammation. 
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particularly in those who are addicted to ardent spirits. Excessive exertions 
of the voice, repressed eruptions, wounds or contusions of the throat, foreign 
bodies introduced into the lar3mx (among which may be mentioned the habi- 
tual inhalation of air loaded with dust), and the extension of syphilitic disease 
from the throat, may be enumerated as occasional exciting causes. A scrofulous 
or tuberculous constitution particularly predisposes to laiyngeal phthisis. The 
excessive use of mercury, habitual intemperance, and other debilitating influences, 
are also supposed to render persons more liable to chronic inflammation of the 
larynx. The disease appears to be most common at the middle period of life. 
According to Mr. Ryland, it affects women morefirequentiy than men, but this 
is at variance with the experience of MM. Trousseau and Belloc. 

Anatomical characters. We have already enumerated the principal lesions 
which chronic lar3mgitis induces. They are very various, and have been 
minutely described by Porter, Lawrence, Stokes, Ryland, and Trousseau and 
Belloc, to whose work (particularly the last) we refer for details. The snnplest 
effect of the chronic inflammation is, 1. Redness of the mucous membrane in 
patches ; even when not ulcerated, it has often a rough granular appearance, 
from the irreguhir enlargement of the mucous follicles. 2. Thickenmg of the 
submucous tissue ; this is frequently observed in the epiglottis and the lips 
of the glottis, causing enlargement and diminished mobility of these parts : the 
ventricles of the larynx are sometimes nearly obliterated from the same cause. 
3. Contraction of the ligaments, wasting, induration, and fibrous degeneration 
of the muscles which move the cartilages 'of the larynx : this is a common 
result of chronic inflammation on fibrous and musculiur textures, and must in 
this case impair or destroy the mechanism of the voice. Contraction, together 
with partial thickening affecting the epiglottis, renders it curved or corrugated, 
so as to defend the glottis very imperfectiy. 4. Ulceration of the mucous and 
submucous textures : this is a common result of chronic inflammation, and pre- 
sents itself in great variety as to form and seat, of which the following are 
the most remarkable: the ulcers are sometimes small and round, but con- 
fined to the mucous membrane : in other cases they have been known to pene- 
trate to the cartilages or ligaments ; and M. Andral notices a solitary case in 
which one perforated the thyroid cartilage, just above the insertion of tiie vocal 
ligaments. In this case the voice was unaffected. When these ligaments are 
injured, the voice is generally destroyed. When again the ulcers are large and 
supeiilcial, denuding but not injuring the vocal cords, there is commonly hoarse- 
ness, but not aphonia. It is between the vocal ligaments and the epiglottis that 
ulcers are most commonly found, but they are often met with in otiier parts of 
the larynx and trachea. They are frequentiy seen on the laryngeal sur&ce of 
the epiglottis, and sometimes at its margin ; it is only in case of syphilitic dis- 
ease that the upper or lingual surface is found affected. Considerable parts of 
the epiglottis, as well as of the arytenoid and cricoid membranes and cartilages, 
have in a few instances been found destroyed by ulceration. 5. The ulceration, 
however, does not frequently extend to the cartilages except in young subjects. 
MM. Trousseau and Belloc do not consider the cartilages of the larynx suffi- 
ciently vital to take on the process of ulceration or caries. The conmion effect of 
ulceration of tiie adjoiningtextures on them is in the first place ossification, 
and afterwards necrosis. The cricoid and thyroid cartilages naturally become 
ossified in advanced life ; but chronic laryngitis of two years' duration produces 
the same change in young persons. This is in conformity with a law weli-^le- 
veloped by Andral, tiiat a certain degree of irritation accelerates in tissues those 
changes to which time would naturally bring them. The osseous matter is de- 
posited in irregular places on the sur&ce of the cartilage, and sometimes quite en- 
eases it. Instances of necrosis of the cricoid, arjrtenoid, and even of the thyroid 
cartilages, have been recorded by Porter, Lawrence, Cruveilhier, Ryland, and 
Trousseau and Belloc. The last authors state that they have found this lesion 
in more than half of the fiital cases of laryngeal phthisis which they have ex- 
amined. In this state the cartilages are denuded of thdr periehondrium, and 
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are of a dirty doll hue without tbeir natural lustre. The sequestrum of 
dead cartilage is not readily thro-wn off ; but there is often fetid pus in the 
eellular texture near it These abscesses may open and discharge their offen- 
siye contents, and even the dead portions of the cartilage, either into the larynx, 
or outwardly through the integuments of the neck, or into the cesophagus. It 
can readily be conceiyed how much local and constitutional irritation these dead 
matters may produce before they are discharged, and how in the very act of 
separation, acting as foreign bodies, they may produce suffocation. 

JMagnons. The most characteristic signs of chronic laryngitis are the per- 
manent change of the Yoice and the peculiar cough before described, with 
hissing breathing and pain or tenderness in the larynx when these happen to 
be present. Except in syphilitic cases where the fauces are also diseas^ little 
is to be learnt from examination of the throat ; for it is impossible to see or reach 
further than the epiglottis, and to get a view of this is a matter of difficulty. 
Neither is crepitation felt on pressing the larynx to be depended on ; for, ac- 
cording to Trousseau and Belloc, this may be produced in a healthy larynx. 
Dr. Stokes describes, as a stethoscopie sign of chronic laryngitis, a harshness 
in the sound of the air passing through the larynx, giving the idea of a rough- 
ness of Burfiice, perceptible even when the breathing is not distinctly stridulous. 
in a few cases he observed above the thyroid cartilage a rhonchus, like the 
sound of a valve in nq>id action, combined with a deep humming. We much 
question that the latter sound was seated in the larynx, for such a sound is 
often produced in the jugular veins. When the laryngeal constriction is con- 
nderable, the peculiar sound of the passage of air through it will sufficiently 
distingmsh it ; and where it is slight or altogether absent, laryngeal disease 
may yet be known as the cause of the cough and other symptoms, by the ne- 
gative indications of the thoracic organs, the soundof percussion andof respira^ 
tion being good throughout the chest But pulmonary tubercle is very com- 
monly conjoined with larynf^eal disease, and the two affections are apt to 
disguise each other. The noisy laryngeal respiration, and the absence of the 
voice may destroy the chief distinctive signs of phthisis in its early stages ; 
but as the disease advances, the dulness on percussion and perhaps cavernous 
xhmichus in some part of the chest, particularly under a clavicle or scapular 
ridge, with a more copious purulent expectoration, night-sweats, and more 
rapid emaciation, sufficiently announce this most destructive complication. When 
the breath and sputa in laryngeal disease are very fetid, it may be suspected 
tiiat some part of the cartlUiges is dead. This is generally the .case where a 
chronic abscess opens outwardly about the thyroid cartilage. 

Progrums. The milder and simple forms of chronic laryngitis are by no means 
incurable ; in fact they generally yield to judicious treatment ; and were it not 
for their liability to exacerbations from acute oedematous inflammation and to 
complications with pulmonary disease, they could hardly be called dangerous. 
Both these destructive complications may be i^prehended when the disease has 
continued long, with increasing severity of symptoms of the voice and respira- 
tion, with a change of the cough from dry and ringing to loose and undivided, 
with increasing purulent expectoration, and particularly if the disease has re- 
sisted treatment If from the history of the individual there be any suspicion 
of a scrofulous tendency, and particularly if symptoms of pulmonary disease, 
such as slight cough, shortness of breath, piuns in the chest or dioulders, 
quickened pulse, &c. preceded those of the laryngeal affection, the prognosis is 
im&vourable ; and if there are found any physical signs of phthisis, such as 
dulness under a clavicle, the case of the patient must be considered almost 
hopeless. Foetor of the breath and sputa, implying mortification of the carti- 
lages, is also very unfavourable ; but it is more probable that the dead portions 
of these may be thrown off, than that tuberculous disease of the lung combined 
with a lar^^;eal lesion may be cured. In all doubtful cases, particularly those 
of a syphilitic origin, the state of the general health and strength, as well as 
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tbe degree of the local aifectioxi, must be duly taken into account in estimating 
the probable issue of the case. 

TrtaJtment, The curative indicadons are, 1. To subdue the chronic inflamma- 
tion and to promote the removal, as far as possible, of its effects on the structure; 
2.T0 relieye urgent symptoms as they arise; 3. To improve the condition of the 
general health. 

1. It is necessary to premise, that as a condition essential to the success of 
any mode of treatment, the diseased parts must be kept as much as possible in 
a state of rest by suspending the exercise of the voice, which is the work of 
the larynx ; and to effect thu it is sufficient to limit the patient to speak in a 
whisper only, which exerts the larynx no more than respiration does. This 
restriction is a more practicable one than that to absolute silence. The pro- 
tection of the parts from the irritating influence of cold air, smoke, dust, &c 
is also very necessary. This may sometimes be effected by means of a respi- 
rator, without confinmg the patient to warm rooms. As is generally the case 
in chronic inflammations, general bloodletting is usefiil only to relieve tempo- 
rary congestions, or in plethoric subjects to prepare for the better action of 
other remedies. Local bleeding, especially by leeches, is more frequently be- 
neficial, particularly in case of temporary mcrease of the local symptoms, when 
the cough is more troublesome than usual, with pain or increased tenderness 
in the larynx. They should be applied to the sides of the larynx or under it ; 
and if they give relief they may sometimes with advantage be repeated in small 
numbers, every two or three days for some length of time. In a greater number 
of instances, however, more benefit will be derived from continued counter-irri- 
tation at the sides of the neck or upper part of the chest ; and for this purpose 
the tartar-emetic solution or ointment, or a caustic issue, or well-managed, seton, 
will answer better than blisters. A succession of pustular eruptions, or a 
discharge of pus frY)m beneath the cutis, has an influence over an established 
chronic inflammation of a submucous tissue fax greater than serous discharges. 

To modify the action of the diseased textures, and to promote the absorption 
of the solid matter effused in them, no measure has been found so efficacious 
as a mild mercurial course, carried to the extent of affecting the gums. Unlike 
in the acute disease, there is time enough to produce this effect without giving 
very large doses ; and as soon as it takes place, there is generally a diminution 
of the pain and constriction in the larynx, improvement of the voice, and a 
loosening of the cough. If the disease be not of long standing, and there be 
no extensive ulceration, or disease of the cartilages, the means already named 
will often effect a cure. But where the disease has lasted long and induced 
considerable local lesions and constitutional, derangement, other measures, both 
local and general, should be employed. In cases where the influence of mer- 
cury might be hiu*tfnl, as in those of a strumous diathesis, a course of hydri- 
odate of potash with an excess of alkali will sometimes prove very beneficial. 
The inhalation of steam, in some cases rendered slightly stimulant and alter- 
ative by the addition of camphor, turpentine, or a balsam, has been found useful 
in promoting the secretion of the diseased membrane. MM. Trousseau and 
BeUoc place much confidence in medicaments applied directly to the diseased 
part, and some of those which they recommend are of a very energetic kind, 
such as nitrate of silver, corrosive sublimate, sulphate of copper, &c. They may 
be applied either in solution or in powder. The solution which they have 
found most effectual is that of nitrate of silver in the large proportion of fh>m 
one to two parts in four parts of distilled water. This solution may be applied 
to and behind the epiglottis, by a small roll of paper bent at its moistened end. 
A more effectual mode is with a small round piece of sponge fixed to a long 
rod of whalebone bent, at an inch from the sponge, to an angle of eighty 
degrees. The patient's mouth being opened wide, and the tongue pressed down 
with a spoon, the sponge is passed to the top of the phar3mx ; as soon as it reaches 
the fauces, a movement of deglutition takes place, which carries the larynx 
upwards, at which moment tbe sponge is brought forward and squeezed under 
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the epiglottis, and the solation freely enters the larynx. ConTolsive cough 
and sometimes vomiting ensae ; but the application causes no pain. ■ A less 
disagreeable mode of appljdng the solution is by a small silver syringe, filled 
one fourth with the solution and three fourths with air. To this is afiSxed a 
tube five inches long, bent at the free end, which being carried beyond ^e 
epiglottis, the syringe is forcibly discharged, and in consequence of the air in 
it throws the solution not in one stream but in a fine shower, part of which 
enters the larynx. The patient is then made to rinse his mouth with and 
swallow salt water, or water acidulated with muriatic acid, which decomposes 
the remains of the nitrate ; the same precaution should be used where this 
agent is applied in substance. MM. Trousseau and Belloc found this applica- 
tion (which they term cauterisation) highly beneficial in several cases of cluronic 
laryngitis. In cases of aphonia, probably dependent on relaxation rather than 
inflammation, it e£fected a cure in a few days ; in some worse forms of the 
disease, with probably ulceration of three or four years' standing, its repeated 
application during five or six weeks was successful ; and it produced consider- 
able temporary improvement In three cases which proved afterwards to be tu- 
berculous. Solid substances may be applied to the larynx in powder by in- 
sufflation, as recommended by Aretsus fi>r angina maligna. The powder is put 
into one end of a reed or glass tube, and the other is carried back as far as pos- 
sible into the mouth: after a full expiration the patient closes his lips around 
the tube, and inspires suddenly and forcibly through it, by which some of the 
powder is carried into the larynx and trachea. The cough which is excited 
should be restnuned as much as possible, to prevent the too speedy expulsion 
of the medicine. The powders used by MM. Trousseau and Belloc are sub- 
nitrate of bismuth, which may be used pure with safety and advantage in most 
forms of chronic laryngitis, even that accompanying phthisis ; calomel with 
twelve times its weight of sugar ; red precipitate, sulphate of zinc, and sulphate 
o€ copper, each of which must be mixed with thirty-six times its Weight of 
sugar ', alum with twice its weight, and acetate of lead with seven times its 
weight of sugar ; and nitrate of silver with twenty-two, thirty-six, or seventy- 
two times its weight of sugar. The last is said to be most effectual in erythe- 
matous laryngitis with erosions or ulcerations. Calomel and red precipitate 
have proved beneficial in ulcerations, whether syphilitic or not, but they should 
not at first be repeated oftener than twice or thrice a week. The others may 
be used twice or oftener daily, according to the nature of the case. The 
powders should be impalpably fine ; the least roughness or perceptible fragment 
of a crystal excites such efforts to cough as insure the expulsion of the powder. 
This description of the treatment of MM Trousseau and Belloc is taken from 
an abstract in the British and Foreign Medical Review by the writer, and 
appears to be well-worthy of the attention of British practitioners, in proving 
the safe direct application of powerful agents, which as in external diseases are 
likely to improve the action of the diseased parts. 

2. The second indication — to relieve urgent symptoms, especially requires 
attention, when the attacks of difficult breathing or of cough are very urgent. 
These arise in some degree from spasm, and may often be relieved by sedatives 
and antispasmodics, such as belladonna, camphor, ether, and opium, both taken 
internally and applied by inhalation in the steam of hot water. Drs. Graves 
and Stokes reconmiended particularly the use of a belladonna plaster to the 
external throat, and a hot pediluvium. K, however, the more gradual super- 
Tention of the dyspncBa, with feelings of increased uneasiness in &e larynx, and 
perhaps some fever, indicate that the aggravation of the symptoms is produced 
by an attack of osdematous inflammation, and this be not speedily relieved by 
leeching, it may be necessary to adopt the surgical means of relief recommended 
for that affection, avoiding dangerous delay after the character of the attack 
has been clearly made out. 

3. The third indication — to improve the condition of the general health, is 
in many cases a point of the first importance ; and until it be fUfilled, any other 
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neasures may be of no ayaiL No paiticalar roles can be laid down for ihia pnr- 
poae ; but the practitioner may well be guided by the state of theconstitatioDal 
■jmptoms. To preserve a due balance of the secretions, to improve the natrient 
lonctions by a well-regulated mode of diet and regimen, aided by mild altera- 
tive tonics, such as sarsaparilla and saline chalybeate waters, and especially to 
assiat both nature and art by placing the patient in a salubrious and conge- 
nial climate, are the objects chiefly to be aimed at, in order to fulfil this indi- 
cation. When the disease has a venereal ori^n, a proper course of mercury will 
generally be indicated ; but this will often &il, unless measures be at the same 
time taken to improve the general health ; and if this have already suffered much 
from mercury in repeated or ill-directed courses, or in a strumous habit, it will 
be necessary, for the time at least, to use the iodide of potassium and other gen- 
eral measures, with whatever local treatment the nature of the case may admit 
In such cases, fumigation of the fiiuces with cinnabar (sublimed from a hot plate, 
or a laundry iron) will sometimes improve the character of the local disease. 
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SpnptoimB of it» varumifamu, — AMofymUcal chaneters, — NaUre, •— 

-— Causes. — Prognosis. — TrtatmeiU, 

This disease has been described under a variety of names : Tracheitis; croiq^j 
cynanche vd angina tracheaUs; cynanche stridvia infantum; angina pob/posajtnan- 
hranacea vd anidatoria ; tracheitis infantum, &c. Its essential pathological cha- 
racter is inflammation of the trachea, attended by swelling of the tissues, and 
often by the exudation of a concrete albuminous membrane, which, by the spas- 
modic contractions which its presence excites in the windpipe, occasions difficult 
and stridulous breathing. This disease, so serious and destructive in early life, 
has been the subject of several able treatises; and although its existence was 
scarcely recognised till the middle of the last centuiy, it is now as well under- 
Stood as other diseases of the air-passages. In the history of the usual form 
and progress of the disease, we shall often avail ourselves of the descriptions 
given by the latest writers. Dr. Cheyne and Dr. Copland. 

Symptoms. For practical purposes, rather tlum because they are in an 
obvious degree so presented in nature, it is useful to divide the symptoms into, 
1. Those of the invasion ; 2. Those of the developed stage ; and, 3. Those of the 
collapsed or suffocative stage. 

1. The first symptoms of an attack of croup are by no means distinctive ; 
they are commonly of a catarrhal kind, but wi^ more fever, perhaps a more 
hard hollow cough, with alternate chills and heats and fludiing, a loaded 
tongue, hoarseness, heaviness of the eyes, fretfulness, restlessness at night, and 
sometimes a manifestation of uneasiness in the throat, by the child frequently 
patting the hand to it The presence of bronchial inflammation at this time is 
shown by the sonorous and sibilant rhonchi heard in many parts of the chest ; 
but the tracheal breathing is not yet stridulous. 

2. The developed stage of the disease is manifested by stridulous inspiratioo, 
which is like a sonorous or sibilant rhonchus, only much loader ; it can be 
beard through the stethoscope or ear applied to the neck, before it is otherwise 
distinct : the coogh is of a peculiar rough barking or ringing kind, followed by 
an inspiration more hissing and sonorous than usual : hence the combination <^ 
the cough and inspiration has been compared to the barking of a puppy or the 
crowing of a young cock : the voice becomes decidedly hoarse : the pulse is 
frequent and hard : the carotids beat strongly, and the pulsations of the heart 
are heard all over the chest : the skin is hot ; the face flushed ; the eyes watery 
and injected; the head thrown back ; and the child is extremely resUesSi and in* 
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dicates pain or uneasiness about the trachea and larynx, which is often slig^iilf 
swollen externally, and tender to the touch. These symptoms generally coma 
on at night, and may somewhat subside in the morning ; but the quicluiess of 
poise, stridolons breathing, and hoarseness continue. The remission may hurt 
imtil the eyening, or untU the patient falls asleep, when the symptoms soon 
TeCum ; and become more severe than ever ; the difficulty of breathing, with itf 
accompanying distress, being increased. The cough is more harassing and 
ecmvnlsiTe, and threatens su&cation ; the respiratory muscles are thrown into 
their fullest action ; and whilst the whistling inspiration shows the constrictioa 
of the upper portion of the air-passages, the indistinctness of the respiratonf 
murmur in the cheat, and the concave state of the intercostal spaces at eadh 
inspiration, show how little air enters the chest All these symptoms become 
more and more urgent, particularly the state of the breathing and the cough, 
which now sometimes ends in vomiting or in the expectoration of viscid phlegm, 
occasionally streaked with blood, or containing shreds of opaque albuminooa 
matter, and in rare cases, a tubular mould of the trachea formed of this matter, 
like a piece of softened macaroni The voice, too, by this time has become 
clumged to a hoarse whining note, and afterwards is suppressed; the pulse 
becomes excessively frequent, and sharper and smaller ; the fiice and neck be- 
come more swollen, and either purple or pallid, especially during the fits of 
coughing. During the intervals, the child remains in a half stupid state, the. 
whole strength bemg given to the act of respiration. The disease may reach 
the acme of this stage within twenty-four hours, in rapid ca«es ; but in those of 
slower progress, in which there have been seversd remissions, perhaps following 
the expectoration of the viscid or albuminous exudation before noticed, thia 
stage may be protracted through several days ; and, in favourable cases, ter- 
minate in recovery without passing to the third stage. 

8. The third or collapsed stage is marked by a general failure of the vital 
powers, the diffi^cuUy of breatlung being undiminished. The pulse becomes 
extremely weak, thready, and irregular ; the cough more suppressed ; the voice 
gone ; the flEU^ swollen and palHd, or with the lips slightiy livid ; the neck fall, 
the superficial veins distended, the skin cold and perspirmg, and the efforts of 
the poor little sufferer to get breath are most painful to behold ; they become 
weaker and weaker, and at last cease ; or, in the case of in&nts, they are some- 
times cut short by a fatal convulsion. From this stage, recovery can take place 
only in the rare event of free expectoration of the albuminous exudation. The 
noisy state of the tracheal breatldng renders it difficult to investigate the state 
of the chest ; but there may sometimes be heard, especially after coughing, a 
general mucous rhonehus throughout the Jimgs; and in some instances the 
chest becomes partially dull on percussion. 

Such is the common course of croup in its severe forms : but, as in the case 
of other inflammations, the disease may vary in intensity ; and, instead of bdng 
precisely of the character described, it may exhibit sthenic, asthenic, and ca- 
tarrhal varieties in regard to the fever and inflammation ; and it may be more 
or less complicated with a spasmodic tendency. 

The sthenic form attacks plethoric and robust subjects, with high fever, 
strong pulse, hard cough, pain in the larynx, with littie or no remission in the 
stridulous constricted breathing ; and, unless very promptiy treated, passes into 
the stage of collapse, and proves fatal in from twelve hours to five or six days. 

The asthenic form occurs in debilitated or cachectic subjects, especially those 
reduced by previous disease : the fever is low, and the progress of the disease 
more tardy ; but the stage of collapse supervenes early, if the disease be severe. 
The albuminous exudation often extends to the throat and fauces, and is then 
identified with the Diphtkeritis of Bretonneau, especially in the asthenic form of 
croup, which occasionally comes on in connection with scarlatina and cynanche 
tonsillaris. 

The catarrhal variety of croup is by no means uncommon, and forms the 
link between the plastic and mucous inflammations. It is attended with much 
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cough, and yarious rhonchi in the chest, and, firom the extent of the inflam- 
mation, is often of a very serious character, its fkyourable issue depending on 
the free expectoration of tenacious bronchitic mucus. Like both croup and 
bronchitis in children, it is liable to remissions and exacerbations, dependent 
partly on the subsidence or increase of the inflammatory swelling, and after- 
wards of the secretion within the air-tubes, and partly on temporary spasmodic 
constriction induced in the upper portions. This form of croup may supenrene 
on ordinary bronchitis, adding to its symptoms the stridulous inspiration 
and ringing cough indicatiye of the constriction of the trachea and larynx. 
The addition of croupy symptoms to bronchitis, or of general bronchial in- 
flammation to croup, must be considered a serious aggrayation of the simple 
disease. 

. The spasmodic form of inflammatory croup is that which, occurring in ir- 
ritable children of a neryous temperament, and disposed to nerrous affections, 
presents a preponderance of spasm in the constriction causing the difficult 
breathing : hence the attacks are more sudden, and may be yery seyere ; but 
they are succeeded by more complete remissions than in the purely inflamma- 
tory form. There may be eyery degree of combination of the nenrous with 
inflammatory symptoms ; the most inflammatory kind of croup is not free 
from some admixture of spasm, particularly in its adyanced stages ; and the 
asthenic and catarrhal yarieties generally eyince, by the sudden character of 
the exacerbations and remissions of difficult breathing, that the muscles of the 
larynx and trachea are thrown into a temporary spasm. But there are cases 
in which there are few inflammatory symptoms ; and the more neryous the 
subject, the more readily may eyen sUght bronchial and tracheal inflammation 
excite this spasm. So it may happen, too, that mere nenrous irritations, such 
as from teething, disordered bowels, worms, &c. may, without any inflamma- 
tion, cause spasmodic constriction of the windpipe, and thus imitate croup ; 
this is the true spasmodic croup, which will be noticed hereafter. 

Anatomical characters. On examining fatal cases of croup, there are gener- 
ally found a yariety of lesions in the respiratory organs, indicating the effects 
of different degrees of inflammatory action. In the instances in which death 
has occurred early, the mucous membrane of the trachea, and generally of the 
larynx and bronchi, is found to exhibit bright yascular redness, continuous or 
in patches ; and it is often coyered with a yiscid mucus, sometimes tinged 
witii blood. The submucous tissue between the rings of the trachea, and in 
the looser parts of the larynx, is often much swelled : at a more adyanced 
stage, is mixed with an opaque yellowish or grey white albuminous matter, 
in films or patches, often tinged with blood, adhering to the mucous membrane ; 
and in the sthenic cases that haye run their full course, this is of such abundance 
and consistence as to form a false membrane or a tubular mould of the trachea, 
in some instances extending to the larynx or bronchi. This is obyiously 
the product of the inflamed membrane ; and it is remarkable that in the most 
sthenic cases, or purely inflammatory croup, it is usually thickest and most 
consistent, but confined to the trachea ; whereas in asthenic cases it is thin, loose, 
and often extends to the bronchi In some of the severest and most speedily 
fiital cases, the albuminous matter is found in a semifluid state intermediate 
between lymph and pus; and this matter has been sometimes expectorated 
when the disease has not proyed fiital. The membrane is neither so red nor so 
much swelled as in the earlier stage, before the albuminous effusion has taken 
place. In catarrhal croup this effusion is in smaller quantity, and mixed wi& 
an abundant yiscid mucus. In the more spasmodic forms, a false membrane 
or opaque exudation is seldom found, but merely yiscid mucus coyering patches 
of yascular redness, especially in the larynx. In most instances that haye 
lasted for soQie days, and in all of the catarrhal variety, the bronchi exhibit 
the marks of acute bronchitis, and contain much yiscid mucus. Sometimes, too, 
in such cases, portions of the lung have been found in the state of inflanuna.- 

•>r engorgement and hepatisation ; and signs of inflammation are now and 
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then seen in the pleura. Interlobular and subpleoral emphysema are also 
occasionally met with. 

Ncdnre, The nature of croup has been the subject of much discussion. 
In Dr. Copland's DictUmary^ the reader will find an account of the various 
opinions which haye been held respecting it Our limits do not permit us to 
enter into these ; and we shall only giye that view which, in the present state 
of our knowledge, seems most tenable, and which best comports with the whole 
history of the disease and the effects of remedies on it These indubitably proye 
tme croup, to be essentially an inflammatory disease of the air-passages, es- 
pecially of the trachea and larynx. But why does it differ from the catarrhal 
or bronchitic inflammations which we find to occur in the same parts ? Many 
authors seem to consider its seat to be the same as that of catarrhal inflam- 
mation, and that the difference of its product (lymph instead of mucus) is to 
be ascribed to the early age at which it most frequently occurs. But this is 
insufficient ; for, at the same age, we meet with bronchitis affecting every 
portion of the air-tubes, yet without constituting croup. Others again, and 
among them Dr. Copland, refer the peculiarity of the product to an excess of 
albumen in the blood ; but even this, although it probably has a share in de- 
termining the amount of membranous or other solid formations within the 
air-tubes, does not alone seem sufficient to cause it ; nor can it be ascribed 
to the intensity of the inflammation ; for although the albuminous effusion is 
generally thickest and most tough in sthenic cases of croup, yet it is pretty 
abundant in asthenic cases; so much so, that Andral and Gendrin consider 
plastic inflammations of mucous membranes to be rather of the subacute than 
of the most acute kind. To say that the inflammation is one of a specific cha- 
racter, throws no light on its nature. But does not the pathological and ana- 
tomical history of croup seem to point out that the seat of its inflammation is 
deeper than that of bronchitis ? The distinct and circumscribed position of the 
inflammation and painful constriction in the most marked cases ; its fixedness in 
this part, not wandering or creeping about, as catarrhal inflammation does ; the 
tenderness, and sometimes the swelling of the trachea and larynx externally ; 
the nature of the product of the iufliunmation, which is coagulable lymph, as 
from serous or cellular membrane ; the thickened state of the submucous tex- 
ture found after death in the earliest stages, and. the tendency of this texture 
to suppurate in chronic cases, where the subject approaches adult age, — seem 
to render it probable, that the inflammation owes its peculiar chu'acter and 
results to its being more deeply seated, more of a phlegmonous character than 
mucous inflammations, and involving essentially the submucous cellular tissue. 
This view has not been generally held ; Mr. Ryland alone distinctly inclines 
to it, when he remarks, that *' the inflammation of croup appears in the first 
instance chiefly to affect the cellular tissue that enters into the copnposition of 
the mucous membrane, and not the muciparous follicles themselves ; and 
the albuminous exudation is poured out by the secernent arteries of the cel- 
lular structure." Dr. Stokes remarks, that no satisfactory explanation of the 
greater frequency of croup in the infant has been given ; and he seeks to 
account for it by the general fact of the predominance in the young subject of 
white tissues, which reproduce their kind. This idea may lead to an explana- 
tion, but it does not set it fbrth ; and it leaves still a mystery wh^ croup 
differs fr'om bronchitis in the same subject But if we examine the air-tubei 
of young subjects, we find in them, as in other parts, an abundance of 
the fine submucous cellular tissue, whilst the mucous membrane is more fine 
and less complex than it becomes in after life, when, from the continued irri- 
tations to which it has been exposed, its folHcular apparatus attains its fuU 
activity and development The blood, too, in the young subject, abounds with 
the plastic material of nutrition, which is more abundantly thrown out under 
the influence of inflammation, than in the adult Yet, as long as the inflam- 
mation, even in young subjects, is confined to the mucous membrane, the 
disease is simply catarrhal or bronchitic, and its product mucous or purulent 
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slowly according to the bodily strength and the freedom of the organs of respir- 
ation from remaining disease. The coexistence of bronchial or pulmonic 
inflammation much increases the danger of severe croup; but it does not 
render the case quite hopeless ; and the slighter attacks of croupy inflammation 
supervening on bronchial inflammation, are less dangerous Uian the seyere 
forms of the simple disease. 

Treatment The curative indications in croup are Veil-stated by Dr. Cop- 
land. I. To diminish inflammatory and febrile action -when present, and to 
prevent, in these cases, the formation of a false membrane, or the accumulation 
of albuminous matters in the air-passages : 2. When the time for attempting 
this has passed, or when it cannot be attained, to procure the discharge of these 
matters : 3. To subdue spasmodic symptoms as soon as they appear : and, 4. To 
support the powers of life in the latter stages, so as to prevent the recurrence of 
the spasms, and to enable the sjrstem to throw off the matters exuded in the 
trachea. (2>tct ofPract Med.) 

If the disease is in its earliest stage, described as that of invasion, the first 
indication should be pursued with promptitude and energy. An emetic of tar- 
tarised antimony or ipecacuanha is the first and best remedy in all cases ; and 
in the slighter ones it may cut short the disease, especially if followed by a 
warm batib and a dose of calomel and James's powder, repeated every two or 
three hours, and carried off, if necessary, by a dose of castor oil. In general, 
however, the relief is not complete, and the pulse becomes harder and the 
countenance more flushed after the operation of the emetic. K there be con- 
siderable fever, and the other symptoms of the invasion be pronounced, it is 
proper at once to resort to bloodletting with as much freedom as the strength 
of the patient will bear. Dr. Cheyne recommends venesection to be practised 
(in the jugular vein of very young children) ten minutes after the exhibition 
of the emetic : by this mode, Sie loss of a few ounces of blood induces 
vomiting followed by faintness, which lasts for some time, a powerful im- 
pression being made at a small expense of blood. For severe cases he advises 
a repetition of the bleeding in two or three hours ; and leeches, if necessary, 
afterwards, — avoiding their application to the larynx, because, in case of ex- 
cessive bleeding, pressure cannot well be applied there. Dr. Copland thinks 
that, for town practice, bloodletting by cupping between the shoulders or to the 
nape of the neck, or leeches to the topof the stemun, is preferable to venesection ; 
and he states that the loss of little more than an ounce or an ounce and a half of 
blood for each year of the patient's age can well be borne, whilst the nausea 
from the emetic continues. M. Guersent recommends the bleeding before the 
emetic, for which he prefers ipecacuanha. As it appears to be a great object to 
reduce the inflammatory action without an excessive loss of blood, and as 
bloodletting alone is rarely sufficient to cure croup, the plan recommended by 
Dr. Cheyne is to be preferred ; but we think with Dr. Copland, Goelis, and 
other writers, that local bleeding will generally be sufficient in young children, 
and all that are not plethoric 

In the second stage, when the symptoms are fully developed, and the stridu- 
ious dyspncBa permanent, bloodletting is less effectual, and not so well borne : 
it can, therefore, only be used at the earlier period of this stage, and then with 
caution : the albuminous effusion having then taken place, which bloodletting 
will not remove, our endeavours must be also directed to fulfil the second and 
third indications ; and these are, in the first Instance, still best pursued by reme- 
dies called antiphlogistic. Of these, the most powerM are antimonial and mer^ 
curial medicines. Dr. Cheyne first recommended tartar emetic in 1801 ; and 
stated, in 1832, that he had found no other remedy worthy of confidence in the 
second stage of croup. The dose is from a quarter of a grain to half a grain 
repeated every half hour or hour, until it induce sickness ; and then hourly whilst 
the inflammatory symptoms cont'nue» as long as the strength of the patient 
will admit Dr. Stokes and Mr. Porter follow Dr. Cheyne in recommending 
this remedy as the cluef one in croup.* the former places it above bloodletting. 
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•' The late Professor Hamilton of Edinburgh, J. P. Frank, Michaelis, and others, 
depend chiefly on calomel in large doses, as first recommended by Dr. Rush of 
Philadelphia. The lon^ and extensive experience of the former physician at 
Edinbtirgh, where the disease preyails much, entitles his adyice to our attention. 
He recommends large doses to be given and repeated at intervals of one or two 
hours, until they cause dark green stools : a very large quantity is sometimes 
required to produce this effect, relief generally ensuing on their appearance, but 
not before. The remedy thus given, sometimes causes great exhaustion, which 
is to be counteracted by wine or other stimulants. * After venesection and an 
emetic in the first instance. Dr. Hamilton places implicit confidence in calomel, 
which he considers to have a specific operation, and not that of a purgative or 
derivative merely. We have found this remedy a most valuable one, especially 
in the less sthenic and more spasmodic form of the disease ; but we do not con- 
sider its operation to be different from that in other diseases of children, such 
as pneumonia and hydrocephalus, in which, as soon as it affects the system, it 
causes copious spinach-like evacuations. It probably acts both by derivation 
and by diminishmg the albuminous contents of the blood, as well as by the 
peculiar alterative or sorbe£eu:ient operation which it exerts in inflammatory 
diseases, when it affects the system, and which is visible in the case of iritis. 
In all severe inflammatory cases we confide in tartar emetic and calomel used 
conjointly, rather than on either separately. The tartar emetic may be given 
in the manner recommended by Dr. Cheyne, taking care to watch in very 
young children against the symptoms of sudden depression that sometimes come 
on during its use. The calomel is best given in large doses, once, twice, or 
thrice in the day, so that it may act freely on the bowels. From two to four grains 
for cluldren below the age of two years, and from four to twelve grains above 
that age, according to the strength of the subject, and the violence of the in- 
flammation, are more effectual ti^an smaller doses more frequently repeated. If 
the bowels are irritable, a minute quantity of opium in Dover's powder, or in 
the Pulvis Opiatus, should be added ; and if there has been diarrhcea, the Hy- 
drargyrum cum Creta in double quantity may be substituted for the calomel, 
but is much inferior in antiphlogistic power. 

Blisters have been geneially recommended immediately after bloodletting^ ; 
but their application requires caution, particularly in very young subjects, 
in whom they are apt to cause sloughing. In such cases, silver paper or 
gauze moistened wiUi oil should be pli^ed between the blister and the 
skin, and the blister should not be left on for more than three or four hours. 
The nape or side of the neck is the best place for applying them, and not the 
throat, for this is too near the inflamed part. In consideration of the deep- 
seated character of the inflammation, we should anticipate a more effectual 
result fit)m counter-irritation by tartar emetic, which has a deeper and more 
permanent operation than blisters. The sides of the neck should be rubbed 
downwards with a brush or coarse flannel until they are red, and then with a 
sponge or flannel dipped in a saturated solution of tartar emetic for five or ten 
minutes : this leaves a vivid erythema, which in the course of a few hours forms 
a great number of small pustules, which discharge a sero-pumlent fluid for se- 
veral days. A more speedy mode of counter-irritation, and one well-suited to 
the spasmodic variety of croup, might probably be found in that by strong liquid 
ammonia, in the manner described by Dr. Johnson: he found that, by two mi- 
nutes' application of lint moistened with this liquid, and covered with a wooden 
pill-box, or a wine-glass, a number of small vesicles were produced ; and by 
this means a suppurating surface could be quickly obtained. 

The second indication, to procure the discharge of the products of inflamma- 
tion in the trachea, is to be attempted through &.e operation of emetics and ex- 
pectorants. The tartar emetic b^ore recommended is the most suitable medi- 
cine whilst the pulse retains its force and regularity ; and it may be pushed to 
the extent of inducing vomiting two or three times in the day, if the hourly 
doses should be insi^cient to have this effect ; but this must not be done 
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irithoat caatioo and due regard to the strength of the patient When the in- 
flammatory symptoms have in great measure subsided, and the continued croupy 
hreathing is caused by the fklse membrane with spasm, a less debilitating 
emedc, such as tmcture of squills (5 ss ad 3 j) with suVborate of soda (gr. z 
ad gr. xx), in warm decoction of senna or infiuion of chamomile, or ipecacuanha 
wine (5 y ad 3 ss) with ammoniated tincture of yalerian ( tn. xr ad 3 ss) in some 
convenient vehicle. Looseness and fluidity of the secretion of the air-tubes, and 
a consequent flicility to expectorate it, are materially promoted by alkaline 
medicines, which seem to possess considerable attennant power. Hence, pro- 
bably, the efficacy of warm alkaline baths, which have been^reoommended by se- 
veral authors, and which are useful adjuvants to the other remedies both in the 
early and later stages of croup. In the early stage, the temperature may be 
about 92° ; but when the inflammatory stage luis subsided, it snould not be less 
than 96°; and this heat should be kept up during the whole time of immersioii, 
which may be from half an hour to an hour, or even more, if it afford marked 
relief. It has been advised by some writers to promote expectoration by 
means of inhalation of the steam of hot water, rendered stimulant and 
antispasmodic for the after stages by additions of camphor, lether, and am- 
monia. The application of these remedies is not easy in young subjects, es- 
pecially when the breathing is already so embarrassed; but they may be 
sometimes advantageously used, particularly in the more spasmodic cases, by 
holding under the patient's mouth a jug of very hot water with the medicines 
added. The use of a sternutatory, in Ibrm of strong snuff gently blown into 
the nostrils, has also been found to aid the removal of the albuminous deposit 
fh>m the air-passages, and in a measure to relieve the symptoms. 

We have already mentioned some of the means calculated to diminish the 
spasm which so commonly adds to the constriction of the air-passages ; and when, 
from the more remittent character of the croupy breathing, this spasm seems 
to be a chief cause of the difficult breathing, besides emetics, which are the 
most effectual antispasmodics, assafcetida, aether, musk, camphor, and opium, may 
be employed with some benefit; but they must be given with caution, and stiH 
in combination with calomel and ipecacuanha. Counter-irritation of the sides 
of the neck, by means of flannel wetted with oil of turpentine and aether, or 
even the strong liquor ammonise, and covered with oiled silk, or a glass vessd 
inverted over it, to prevent evaporation, is a powerful means of relaxing spasm, 
and one that causes less risk than internal stimulants. 

In the last stage of croup, when the inflammatory symptoms have given 
place to those of prostration and collapse, the effects of unsubdued disease and 
of the nnsuccessfiil lowering treatment, the only resource is in stimulants and 
cordials, by which the powers of life may perchance be excited until the re- 
spiration be restored to a better state. Dr. Cheyne remarks, that this is ''a time 
when we may with advantage lay aside all lowering remedies, and give burnt 
brandy and ammonia, to which may be added calomel with a minute quantity 
of opium, and the application of spirit fomentations to the surface. Gasping, 
failure of the pulse, a paUid or livid and clay-cold sur&ce, show that our only 
faint hope is in cordials: it must be admitted, however, that a dear discovery 
of the point at which this change of treatment ought to take place, is the re- 
ward of clinical experience alone, and cannot be made in the closet" (Cye. 
Pract Med., art. Croup.) 

It is unnecessary to dwell on the modifications in the treatment required in 
the varieties of the disease which have been noticed ; they will be suggested 
b^ the character of the symptoms. Thus, cases of the asthenic form of croup 
will ill-bear bloodletting ; and, should the disease be unsubdued, may very 
soon require the exhibition of stimulants in addition to the other remedies. 
Both in it and in the catarrhal varieties, blisters are more beneficial than in 
the sthenic form. In catarrhal croup, also, purgatives are useful throughout 
the disease; and they do not, as in the bronchitis of adults, tend in any degree 
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to check the ezpectontioiL The expediency of using antispasmodics, in the 
more spasmodic form, has been already adyerted to. 

It is not necessary to discuss the question of the propriety of resorting to 
tracheotomy in croup ; as it has been decisively negatived by Dr. Cheyne, 
Mr. Porter, and other of the best authorities. The txtichea of young subjects 
18 so small, vascular, and difficult to open, and, above all, the obstructing matter 
of croup so frequently extends into Uie bronchi, or cannot be dislodged, even 
from the trachea, through an incision, that the dangers are many, and the 
chances of success so few, that in general it can scarcely be said that the per- 
formance of the operation is justifiable. 

The subjects of croup are very liable to a relapse during their recovery from 
the disease. The increased vascularity of the submucous tissue, and the aug- 
mented irritability oi the muscular fibres of the trachea and larynx, may con- 
tinue, although not to sufficient extent to cause croupy symptoms ; but whilst 
this is the case, slight exposuro to cold, the too early use of animal or sti- 
mulating food, or the hasty suppression of a free action of the bowels, or of a 
discharge from a blistei-ed surface established for the cure, may excite the in- 
flammation afresh, and bring back the stridulous breathing. In these relapses, 
the disease has commonly more of a spasmodic character than in the first in- 
stance, the phlog^ic condition of the body having been reduced by the pre- 
vious treatment It is of great importance to watch patients during their 
recovery, and to guard against the recurrence of the disease, by continuing 
to give occasional moderate doses of mercurial purgatives, and an expectorant 
mixture with an alkali ; and to maintain some degree of counter-irritation in 
the vicinity of the neck, by means of tartar-emetic solution or an ammoniated 
finimenL Even after apparent recovery, the child should be kept warmly 
clothed, and not be permitted to venture out of doors, until the season becomes 
mild, and thero is no easterly wind. It may often be requisite to remove to 
a -warmer climate, especially to a southern or western coast When the season 
18 warm however, and the complaint entirely gone, relaxing heat is to be 
avoided ; the throat and chest should be daily sponged freely with vinegar or 
salt and water, and afterwards the whole body well rubbed with a coarse-toweL 



LARYNGISMUS STRIDULUS. 

History and cattses, — Nature, — IHagnosis. — Proffrums, — Treatment, 

Ov spasmodic affections of the larynx, the most remarkable is that which 
afiTects infants, and has been called Laryngigmut Strididua — Atdima InfoaUun 
— the Crowing Disease — Spasm of die Glottis — Spasmodic Crtmp, $v. 

History and causes. In the first instance, the attacks generally come on 
during deep : the child starts suddenly, and, instead of crying as usual, 
struggles for breath, the fiice becoming flushed, swollen, and even purple : 
after repeated efforts a long inspiration takes place, often accompanied with 
a hooping or crowing noise, and the child then recovers its breath and voice, 
and generally bursts into a fit of crying, sometimes remaining dull and heavy 
for two or three hours after. These attacks are apt to come on more fre- 
^uentiy during sleep, and whilst the child is awiice, particularly on being 
irritated, or too suddenly tossed in nursiug, or on being exposed to a cold wind. 
The infant will then throw his head back, and struggle for breath, recovering 
it with the noisy inspiration before described. This noise is not however 
constantly observed, and depends on the partial opening of the rima glottidis; 
in some cases it is opened completely, and there is no crowing, just as the hooping 
iB occasionally absent in pertussis. In the intervals there may be no disorder 
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of the breatliing or of the general health, but more commonly it attacks 
children that are delicate and irritable with disordered bowels. It is apt to 
occur during the period of dentition in children who are badlj fed and much 
confined in too warm or ill- ventilated rooms. In severe cases it may return 
several times in the day, and as the fits become more frequent, they last 
longer, sometimes pass into general convulsions, and have in many instances 
proved fiitaL 

According to Drs. J. Clarke, Cheyne, and Marsh, this affection is often ac- 
companied with a convulsive contraction of the hands and toes, the hands 
being clenched on the thumbs, and the great toes drawn in : these circumstances, 
together with the fact that general convulsions sometimes succeed, have in- 
duced these writers to consider the crowing disease as symptomatic of incipient 
disease of the brain. Dr. Cheyne relates three cases in which examination 
after death discovered such lesion : in one, scrofulous tumours in the brain ; in 
another, venous congestion and serous effusion ; in the third, induration of 
the brain and obliteration of the convolutions. In two fatal cases Dr. Merri- 
man found no trace of cerebral lesion, but only a collection of enlarged 
glands in the lower part of the neck, which appeared to have pressed on the 
par vagum. The late Dr. Ley was led by these and similar cases to ascribe 
the crowing disease to the influence of enlarged glands or other tumours com- 
pressing and partially paralysing the recurrent or inferior laryngeal branch 
of the par vagum. Frank and Kopp in Germany have found an enlarged 
state of the thymous gland in some cases of this disease ; and the latter has 
therefore named it tuthma thymicum. They appear to refer it to direct pressure 
on the air-tubes, but it is more probable that an enlarged thymous gland 
would at first act by compressing the recurrent nerves. It had long been 
known that the section of this nerve or of the par vagum above its source oc- 
casioned a permanent contraction of the glottis, sufBcient to suffocate quickly. 
Magendie and others concluded from this experiment that this nerve supplied 
the muscles which open the glottis, and that tiiose which close it are influenced 
by the superior laryngeal nerves. Dr. J. Reid has however lately shown that 
the latter are chiefly sensitive, and not motor nerves, and that nearly all the 
motions of the larynx are affected by tiie recurrent nerves. We cannot then 
explain the closure of the glottis on the division of the recurrents, without 
referring it to a reflex action on the constrictor muscles through the sensi- 
tive nerves. The facts however that division of the recurrent nerves causes 
closure of the glottis, and that aneurisms and other tumours pressing on 
them have been known to occasion fits of difficult laryngeal breathing, 
form so far a fair ground for the view of Dr. Ley, that we may admit that 
enlarged lymphatic glands may sometimes have a similar effect. It has been 
objected by Dr. M. Hall, that were paralysis the cause, the affection ought 
to be permanent and not in fits ; but this objection is not valid, for the pa- 
ralysis is not supposed to be perfect, but that the muscles which it affects are 
miable to antagonise the constrictors of the glottis only when these are unduly 
excited by the immediate cause of the paroxysm. The effect of such a 
pressure as can be exerted by enlarged glands would be a weakening of the 
motory power of the recurrents, rather than a paralysis ; and its influence 
would be manifest in the power to keep the glottis open, failing only when the 
act of crying, vomiting, a sudden fright or the like cause, tends to close it 
with more force than usual. But although disposed to admit the condition 
described by Dr. Ley as a common cause of the crowing disease, particularly 
in its milder forms, we think that there is sufficient evidence to show that it 
is sometimes symptomatic of cerebral disease and the forerunner of convulsions, 
or some other formidable symptom of cerebral disease. The cases of Dr. 
Cheyne point to this conclusion ; and we may mention one of a child long 
under our care, which, after being subject to attacks of this affection for nearly 
two years, became idiotic. The muscular apparatus of the glottis is so nicely 
adjusted, and the aperture so narrow in children, that any disease of the 
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nervous system affecting the motory apparatus is very likely to be manifested 
first here ; afterwards as it becomes farther advanced, by contraction of the hands 
and feet ; and ultimately by more general convulsions or by paralysis, ac- 
cording to the nature of the lesion. But we do not consider that slight attacks 
of the croupy inspiration are always to be referred either to. pressure on the 
recurrent nerves or to any permanent lesion of the nervous system. The 
crowing noise which many quite healthy children make on being too abruptly 
tossed in the air, or on being exposed to a high wind, obviously proceeds from 
a momentary contraction of the glottis under the excitement of the sudden 
motion. This shows how readily this contraction may be excited ; and it is 
rational to suppose that other causes of mere irritation to the nervous system, 
such as dentition, disordered bowels, and worms, may occasionally produce the 
same effect, without inducing any Airther mischief. Like other spasmodic 
affections, spasm of the glottis may be induced by temporary irritations as 
well as by permanent changes of different parts of ihe nervous system. 

Diagnosis, The absence of fever, the suddenness of the attacks and of 
their cessation, and the freedom of the respiration in the intervals, disting^h 
this affection from croup. The absence of cough prevents it from being 
mistaken for hooping-cough. The character of the crowing sound, and the 
absence of signs of any disease of the chest, distinguish it frx>m all other affec- 
tions of the respiratory organs. 

Prognosis. From what has been stated as to the nature of the affection, it 
may be inferred that it varies greatly in its importance. When it proceeds 
from teething or disorder of the bowels, it may cease as soon as the source of 
irritation is removed. The fits themselves may prove fatal by lasting so long as 
to cause asphyxia ; but we apprehend that this will rarely luippen unless there 
be some permanent disease or great weakness of the system. But if the fits 
recur fr^uently and are excited by slight causes, there is considerable danger 
of cerebral congestion or effusion and convulsions being induced by the fre- 
quent interruptions to the respiration and circulation. For this reason the 
frequent recurrence of the fits is dangerous, even if there be no sign of per- 
manent disease in the system. K there be contraction of the fingers or toes, 
the case is still more formidable,but still not hopeless ; for even this symptom 
may be caused by temporary irritation of the nervous centres. Kthe affection 
can be traced to glandular swellings in the neck, or to similar or thymous 
tumours within the chest, it may generally be removed by prompt and judi- 
cious treatment ; but if neglected and allowed to become habitual, it may soon 
destroy the general health, and prove fatal either of itself or by inducing other 
disease. 

Treatment The paroxysm is of so short a continuance, that there is scarcely 
time for the application of remedies to remove it K it threaten suffocation 
before the crowing inspiration announces its decline, it may be useful to 
dash cold water in the face, or to blow forcibly into the ear of the little suf- 
ferer : these impressions will often succeed m relaxing the spasm, although 
they are sufficient to excite it when not present Antispasmodics have very 
little effect When the fits come on very frequently, the warm bath may be 
, used, if it can be done without fretting the cluld, which must be avoided as 
much as possible, as tending to excite the fits. Dr. Marsh mentions a case of 
a child two years old, in which very frequent attacks complicated with general 
convulsions were stopped and suspended for a month after the administration 
of a tobacco enema (v gr infused in J j of water). 

The most important part of the treatment is that directed to remove the 
causes of irritation, to improve the general health and the tone of the nervous 
system, and thus to prevent the recurrence of the paroxysms. When the af- 
fection is connected with teething, the gum should be divided in any part 
where it is hot or swollen, whether a tooth be pressing or not. Teeth often 
irritate long before they are cut ; and although the incision of the gum over 
them do not effect their extrusion, and may by taking blood from their 
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eapsnles even retard this process of dentition, it relieyes the irritation which 
they occasion. A judicioas course of purgative medicines will be found 
nsdFul in almost every case, beginning with mercurials followed by castor oil, 
and keeping up their action by daily doses of rhubarb and magnesia or sul- 
phate of potash, or by some of the stronger purgatives if the bowels are torpid, 
recurring occasionally to the mercurialB whenever the excretions are clay- 
coloured or too dark. Dr. Merriman recommends that aperients be used so 
as to produce at least two full evacuations daily. Dr. Joy mentions a case in 
whicl^ after purgatives and change of air had &iled, the adOfection was removed 
on the occurrence of a spontaneous diarrhcBa. Whenever there is any appear- 
ance or suspicion of the existence of glandular swellings as a cause of the 
disease, it will be proper to exhibit a course of alkaline medicine with small 
doses of the hydriodate of potash. Dr. Merriman found that the continued use 
of soda, or a strong infusion of burnt sponge, materially contribute to the cure 
of the complaint ; and this is quite in accordance with the view that he and 
Dr. licy have taken of its nature. In case of convulsions or an approach to 
them shown by contractions of the fingers and toes, strabismus, &c it may be 
necessary to draw blood from the temples and nape by leeches or cuppings 
and to apply cold to the head, while the lower extremities are bathed in warm 
water. But it often happens that there is an atonic or anaemic state of the system 
rather than plethora : in such cases bloodletting is eventually hurtful ; and 
much benefit may be derived fr^m the judicious administration of tonics, pre- 
ceded by and combined with aperients. 

All writers agree in considering the management of the regimen and food of 
the greatest importance in this disease. Change of air is often of more avail than 
any system of medication ; and the child should be carried out in the open air 
as much as possible, only avoiding cold winds ; and its apartments should be 
well-ventilated without exposure to partial currents. If it do not bring on the 
attacks, f^e sponging of the body with cold salt water every morning should 
be practised ; or if the child be very deUcate, it may be used tepid. The 
clothing also requires particular attention ; in cold weather, a sufficiency of 
warm woollen clothes must be worn, and on no account should the arms and 
chest be left uncovered from October to June ; the neglect of this precaution 
through the vanity of mothers, has occasioned the sacrifice of many children. 
The food should be nutritions but simple, given at regular hours and not more 
in quantity than the stcmiach can digest : & the child is under twelve months 
<xf age, it is by fiir the best plan to nourish it by the breast only to the sixteen^ 
or eighteenth month, due attention being paid to the health of the nurse and 
ohanging her if necessary ; but when this cannot be accomplished, the best first 
substitute is asses' milk or cows' milk, a little sweetened and diluted with half its 
bulk of lime-water or pearl-barley grueL For children above the age of two 
years, milky and farinaceous food with a little meat or broth alternately once 
a day, will generally be most suitable. 



NERVOUS AFFECTIONS OF THE LARYNX, 

IN THE ADULT. 

1. Shaamodie affectUnu of the larynx in the adult are generally connected with 
some mflammatory or organic disease there, or by the presence of a foreign 
body ; but occasionally &ey occur as the result of more distant spinal or 
nervous irritation, under the garb of hysteriiw The sensation called gUAm 
hystariau is sometimes distinctlv attended with a spasmodic constriction of the 
glottis, which is probably excited by wind in the stomach or even in the 
oesophagus, for it is generally rdiev^ by flatulent eructation. The choking 
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sensation prodnced on swallowing too large a morsel is also in part owing to 
«pasm of the glottis : all these associations of symptoms are rendered more in* 
telligihle by ihe experiments of Dr. Reid, which prove the sensations and mo- 
tions of both pharynx and larynx to depend on the same nerve — the vagus. 
More rarely the constriction is of a more enduring kind, and accompanied by 
fits of croupy breathing and a convulsive ringing cough. Like the crowing 
inspiration of infants, this may arise from temporary irritation, or from more 
permanent disease of the nervous centres. Dr. Stokes mentions cases in which 
spasmodic affections of the larynx terminated in inflammation of, and effusion 
under, the membranes of the brain. The same writer describes another casb in 
which a patient, long tormented by all kinds of hysterical disease, with occa- 
«ional obstinate fits of laryngeal spasm and cough, died suffocated by an abscess 
involving the cricoid, without any other organic lesion. May this abscess 
Jbave originated in a tumour, which caused by reflected spinal irritation the 
long train of spasmodic symptoms from which this patient had suffered? Ner- 
vous affections of the larynx chiefly affect females, and may present all the 
degrees of inconstancy and intractability which disorders called hysterical 
of^n exhibit. If not rendered inveterate by indulgence or habit, they may 
sometimes be resisted by an act of the will : we have known a most violent 
form of convulsive cough with stridulous breathing, which had resisted every 
kind of treatment, cured through the patient's hearing the actual cautery pre- 
scribed for the next attack. 

The treatment of spasmodic affections of the larynx is to be generally con- 
ducted on the usual principle, of giving antispasmodics to remove or prevent 
the attacks, and improving the tone of the muscular system and diminishing 
nervous irritability by tonics, regular exercise in the open air, and other suit- 
able means. Foreign bodies in the larynx and even in the oesophagus may 
excite violent and fatal spasm of the glottis. The treatment of this subject be- 
longs rather to surgery than medicine. 

2. Atonic or paralytic affectionn of the larynx are chiefly known by the symp- 
tom of aphonia, hoarseness, or some otiier alteration of the voice. This 
symptom is conmionly connected with inflammatory or structural disease of the 
vocal apparatus : but even in these the sudden exacerbations show that much 
of it is nervous ; and in nervous and hysterical subjects we not unfrequently 
find affections of the voice independent of any other disease of the larjmx. 
Some persons not unfrequently lose their voice from sudden mental emotion, 
taking particular articles of food, menstrual irregularities, and other causes 
which operate on the nervous system ; and the sudden manner in which they 
■often regain as well as lose the voice, sufficiently points out the nature of the 
nffection. We had the care of a lady, who from such causes is liable to lose 
suddenly not only her voice but also her power of articulation for days to- 
gether, and to regain them as suddenly. For some time relief was instan- 
taneously given, merely by her taking an electric spark with her fingers. This 
at last lost its efficacy, and even shocks foiled ; subsequently it was found that 
holding a lump of ice in the mouth was quite effectuaL The complaint ori- 
ginated in a low fever, and the liability to its recurrence has diminished with 
the improvement of the general health under the use of mild metallic tonics 
with change of air. At present the attacks are rare, of short duration, and 
may be removed by drinking a little wine. The affections of the speech often 
preceding and accompanying general paralysis, are those of articulation rather 
than of the voice. But die voice is often changed or suppressed in attacks of 
violent palpitation, and particularly in cases of aneurism involving the arch of 
the aorta, the innominata, or right subclavian artery \ and this circumstance 
is obviously referrible to the manner in which the recurrent nerves are stretched 
•or compressed by these tumours. 

Nervous aphonia is generally symptomatic of some other general or local dis- 
ease : its treatment therefore must vary according to the nature of the primary 
Affection. In the purely nervous or hysterical cases, the fetid gams and other 
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stimulftnts as temporary means, and a course of steel and other tonic mediciaea^ 
with free exposure to a healthy air, the shower or plunge hath, and corre- 
sponding regulation of the mode of living, comprise the measures most likely to 
be successfuL But sometimes either with or without those more remote 
causes, the local affection depends in great measure on relaxation or weakness 
of the muscles concerned in Uie formation of the voice. In such cases stimulant 
and astringent gargles, as of port wine, alum, infusion of rhatany root, or even 
a weak in&sion of galls, will prove usefuL The iigection of a solution of sul- 
phate of zinc or of nitrate of silver in the manner recommended by Trousseau, 
and described in the treatment of chronic laryngitis, would probably be still 
more efficacious. We have known several instances of clergymen, whose vocal 
organs have been weakened and relaxed by over-exertion, in which mnch 
benefit was derived from the use of astringent gargles. A piece of camphor 
kept in the mouth for some time before speaking is also of use. In some cases, 
the relaxation may be removed by the internal use of the balsams of copaiba or 
Peru. But unless there be a temporary suspension of all extraordinary exer- 
tions of the vocal organs, the effect of all these remedies will be very transient. 



CATARRHAL INFLAMMATIONS. 

Acute Catarrh. 

General observations on catarrhal inflammations. — Symptoms of Acute Catarrh, 
— CoryzcL — Mild Bronchitis, — Physical signs. — Causes, — Treatment 

Bt Catarrhal Inflammations of the air-passages is meant, those affections which 
are attended by an increased and altered secretion from the mucous lining of 
the tubes. From their most frequent cause they have received the common 
name of colds; and they are further distinguished according to their seat 
Thus, in the nasal canals, the complaint is ctdled a cold in the head, coryzoy or 
nasal catarrh : in the fauces, it is catarrhal sore throaty or cynanche ; whence it may 
branch off by the Eustachian tube, causing deafness and earach ; or by the 
lacrymal duct, causing catarrhal ophthalmia, or a cold in the eyes. In the larynx 
and trachea, and its branches, it constitutes a catarrh or cold in the chest; in 
which case from its most prominent symptom, the complaint is called a cough. 
Although, by a few writers, this affection of the mucous membrane of the air- 
passages has been considered not to be essentially inflammatory, we do not 
hesitate to class it as such, for its course and phenomena are undoubtedly 
those of inflammation ; and to reckon it otherwise, because there may be 
something specific and non-inflammatory in its origin, would be to follow a 
doubtfiil hypothesis, rather than plain fact 

The divisions which we purpose to adopt, are made with a view to import- 
ant practical distinctions, rather than because they exist naturally ; tor the 
different affections, thus separated, pass by imperceptible gradations into one 
another. The more axsute catarrhal inflammations of the air-tubes present 
especially two forms, which vary greatly in their severity, on account of their 
difference in extent and the situations which they occupy. 1. Acute Catarrh^ 
which in the nasal passages is Coryza, and in the upper parts of the air-tubes 
a form of Mild Bronchitis; and, 2. Bronchitis, which affects the air-tubes more 
extensively, and by its effects interferes with the function of the lungs. 

Symptoms of Acute Catarrh, The first sjrmptom of catarrh, or, as it is popularly 
termed, a cold, is generally a feeling of fulness or obstruction in one'or both nos- 
trils, or a sense of tickling or relaxation in the throat, with an uncomfortable 
sensation in the stomach, approaching to nausea, and attended with flatulence ; 
or, in those more liable to cough, it may begin with tightness and uneasiness in 
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Ae chest, ^ith slight hoarseness, and irritation of the glottis. Any of thete 
are commcNily accompanied hy some feeling of chilliness, occasionally with 
dight rheumatic pains, which are sometimes the first symptom, and Indicate 
the general distorhance which precedes the localisation of the disease. As 
yet it may he uncertain what form the complaint may assume, although most 
indiyidnals know from experience the course which it is likely to take in their 
own persons. 

When it becomes developed as a CoryzOf or cold in the head, there is a 
sense of fulness and obstruction of (me or both nostrils, accompanied by the 
secretion of a thin colourless fluid. This flux comes on from time to time 
in an increased quantity, and the increase is always attended by an aggrayation 
of the uncomfortable feelings of fulness and tickling, with frequent sneezing, 
and copious flow of tears from the eyes, which are full and injected : these 
e£Eects show an acrimony in the discharge, as well as an increased sensibility 
of the pituitary membrane lining the nasal fosss : this is further evinced in 
the progress of the disease, by the redness and excoriation of the end of the 
nose, and the skin above the upper lip. The senses of smell and oi taste are 
always impaired, the latter often quite destroyed ; there is oflen headach, or a 
sense of weight and heat over the brows, supposed by some to be occasioned 
by the catarrhal inflammation affecting the lining of the frontal sinuses. The 
partial or complete obstruction of the nasal passages, although caused entirely 
at this stage by the swelling of the membrane, gives the feeling of their being 
plugged up : and the same obstruction often renders the voice &ick and nasal ; 
subsequently it becomes husky from the swelling of the laryngeal membrane. 
If the attack be severe, there is fever, with Joss of appetite, and pains of the 
back and limbs ; and in almost every case an unusual degree of chilliness and 
sensibility to cold. The disorder is at its height generally about the third day, 
and then begins to decline ; the flow from the pituitary membrane becomes 
more scanty and viscid, and less acrid, the lacrymation ceases, the swelling and 
obstruction diminish, while the headach and other symptoms proportionately 
abate, and between ^e fifth and seventh day the disorder may be entirely 
removed. Not unfrequently, however, fresh cold is taken from the slightest 
cause, and the coryza, with its attendant symptoms, is kept up for a longer 
time ; and so long as the secretion is copious and thin, no amelioration of the 
other symptoms takes place. Still more commonly, as the irritation of the 
nasal passages subsides, that in the throat and larynx begins. The inflam ' 
mation seems to be of the creeping or erysipelatous kind ; and may wander 
along the Eustachian tube, causing dulness of hearing, perhaps with earach ; 
along the flmces, causing sore throat; and down the oesophagus into the 
stomach, occas]l>ning slight gastritic dyspepsia. Its more conmion course, 
however, is down the air-tubes, giving rise to the bronchial form of catarrh to 
be presently described. 

Coryza not unfrequently attacks infants, and so obstructs the nostrils, as to 
interfere with the process of sucking, in which nasal respiration is necessary. 
The child leaves off repeatedly, becomes fretful, and sometimes purple in the 
face, in a few seconds after each time of taking the nipple. In children pre- 
disposed to convulsions, these efforts, and the disturbed circulation ensuing 
frY>m them, sometimes prove the exciting cause of a fit. 

When catarrhal inflammation extends to the upper bronchial tubes, con* 
stituting a form of mild bronchitis, it commences with coryza, or sore throat, 
and increases as the latter affections diminish ; but in persons who are liable 
to coughs, it often is the first effect of exposure to cold. The first symptom 
is sometimes a feeling of coldness at the top of the sternum, with roughness 
or dryness in the throat, which occasions frequent attempts to scrape the 
throat Then follow sensations of heat, tightness, soreness, or pain in the 
same part, with a cough, which is at first short and dry, but soon becomes 
longer, more urgent, and accompanied by the expectoration of a glairy, saline 
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tasted, transparent mucus. This secretion, so far from relieving the cong^ 
obyiouslj aggrayates it by tickling and irritating the glottis, and probably pos- 
sesses somewhat of the same acrid quality with that of coryza. This acrimony 
may be owing to the increased proportion of saline matter, which not only is 
evident to the taste, but has been chemically shown by Messrs. Brett and Bird 
to exist in the expectoration of bronchitis. The full development of catarrhal 
inflammation in the upper air-tubes is usually attended, especially towards 
evening, with quickened pulse, hot skin, and scanty high-coloured urine, with 
some degree of fever, and some shortness of breath. 

The physical signs more clearly mark the condition of the bronchial mem- 
brane. In the earliest stage, perhaps, before any cough or other symptom of 
pectoral disease, various dry rhonchi, the sonorous and. silnlantf with a diminution 
of the respiratory murmur, announce the narrowing of some of the air-tubes. 
More rarely, a total absence of sound in a part of the chest shows that the 
obstruction there is complete; while the unimpaired sound on percussion 
proves that the vesicular structure is free. These obstructions, no doubt, arise 
chiefly from the swelling of the mucous and submucous tissues, as we find the 
same take place in the nasal canals, when they are the seat of the kindred 
affection — coryza. Dr. Stokes supposes that a spasmodic constriction of the 
circular fibres, rendered irritable by the inflammation, contributes to the co- 
arctation of the tubes. The bronchial tubes do not remain long in this dry 
state : the secretion commencing first gives a roughness to the other sounds* 
then adds to them a sound of bubbling, which is the tntiams rhonchus; but this 
is seldom so loud as the other sounds, and when the disease occupies only the 
deep-seated tubes, it may scarcely be heard at alL According as the liquid is 
in the large or the small tubes, the bubbles, and the crackling which they 
produce, will be coarse and unequal, or fine and more uniform. The usual 
seat of edl these sounds, in the milder forms of bronchitis, is in the middle parts 
of the chest, whether in front, behind, or at the sides, where the larger bronchi 
lie. The lower tones imply an affection of the larger tubes ; but the acute 
notes do not indicate tiiat tiie finer tubes alone are diseased, for they may be 
produced in the large tubes also, when the obstruction is considerable ; and 
when there is heard an acute or whistling note prolonged through tiie whole 
act of inspiration or expiration, it may be known not to be produced in the 
finer tubes, because the air is not so long a time passing through them. The 
deep sonorous rhonchus, like the note of a violoncello, is probably seated at the 
branching off of a large bronchus ; and so strong are its vibrations, that it may 
be often felt by the hsmd applied to the exterior, or by the patient, who can 
point out the spot where it is produced. These various sounds may accompany 
either the inspiration, expiration, or both. • 

The decline of this mild form of bronchitis is announced by a looser cha- 
racter of the cough, and a change of the expectoration to an opaque, thick, but 
less coherent phlegm, which is generally first perceived in the morning, that 
being the time when most inflammatory and febrile diseases show a tendency 
to remission. With this change, tiicre is a general amelioration of the symp- 
toms. The constriction of the chest is diminished or removed, the pulse loses 
its frequency, tiie skin becomes cooled by perspiration, the urine more 
copious and deposits an abundant sediment, and the decline of all the trouble- 
some symptoms very generally corresponds with the altered character of the 
expectoration. This seems to have lost its irritating quality ; is more tasteless; 
■and comes up by easy coughing, in distinct pellets of opaque yellowish white 
or greenish white mucus, to which the soot and smoke of the air in large 
-towns often give a grey tinge. Sometimes the sputa assume a consistent 
form without opacity, which renders the cough and expectoration easier, but 
it is not accompanied by the general improvement so remarkable when the 
sputa become smiply opaque. In either case, the inspissation of the bronchial 
secretion causes some change in the physical signs ; the bubbles are heard to 
break more rarely, and give more of a whistling or ticking sound ; and the 
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^bilant and sonorous rhonchi become remarkable ; but they change with every 
cough or forcible act of breathing. The same clots of mucus that by this 
partial obstruction to the air cause these ronchi, sometimes block up entirely 
one or more of the tubes, and stop the sound of respiration in the part to which 
the tubes lead. But this stoppage is seldom permanent ; and a cough or deep 
inspiration will often open it or shift it to another sitaation, and the air is then 
heard to enter with a whistling or a clicking noise, where all had been silent 
before. The sound on percussion is still uniformly good; and this circumstance, 
with the varying respiration and rhonchi, characterises bronchitis in this stage. 

Such is the ordinary course of the slighter cases of mild bronchitis, which 
may last from a few days to two or three weeks, but if neglected may continue 
for a much longer period, and assume a chronic form. 

Causes, The most common exciting cause of acute catarrh, whether affecting 
the nasal passages or the air-tubes, is exposure to cold or sudden transitions of 
temperature. This cause is always more effectual when it is partially applied, 
418 by standing or sitting in a draught of air, especially if the body be heated ; 
by wet feet, or wearing damp clothing. Acute catarrhal affections often pre- 
vail epidemically, probably depending on sudden atmospheric changes, some of 
-which are, obviously enough, those of temperature, but in other cases they are 
of a less intelligible kind, being perhaps connected with electric conditions of 
the air that elude our scrutiny. Certain it is, that the most severe and universal 
forms of epidemic catarrh have occasionally appeared without being preceded 
by equally remarkable transitions of temperature. An opinion prevails among 
2nany persons, that catarrh is infectious ; this rests on the equivocal evidence 
of their so frequentiy affecting, consecutively, the different members of a 
household. A catarrhal affection of the eyes, nostrils, and upper portion of 
the lur-tubes, very generally accompanies measles, and more rarely small-pox 
and scarlatina. Irritating gases, vapours, or dust, may excite catarrhal inflam- 
mation of the pituitary and bronchial membrane ; but it is of a slight kind^ 
and soon passes away, unless the cause be reapplied. 

The only complication of acute mucous catarrh of the air-passages, which 
it is necessary to notice, is that with disorder of the gastro-hepatic function ; 
in which, in addition to the catarrhal symptoms, there are headach, thirsty 
a loaded tongue, loss of appetite, occasionally nausea, or even vomiting, 
sometimes witib tenderness at the pit of the stomach, or in the right hypochon- 
drium ; sometimes a slightiy jaundiced skin and conjunctiva ; and bowels 
constipated or irregularly loose, with dark or clay-coloured dejections. Dr. 
Copland mentions rheumatism as a disease with which catarrh is soinetimes 
complicated, to which, he thinks, it bears some affinity. We have not ob- 
served this complication; and although there are occasionally slight wan- 
dering pains, like rheumatism, in the early stages of catarrh, they rarely take 
the course of true rheumatism. 

Treatment " A cold," which is one of the most common of all diseases, is 
rarely considered an object of more than domestic treatment ; yet, trivial as it 
is, it is often formidable in its consequences. The ordinary method of treating 
B cold is, certainly, rather palliative than positively curative ; but it generally 
mitigates its severity, and hastens its termination. A brisk purgative, con- 
joined, if there be febrile disturbance, with a moderate dose of calomel and 
James's powder, or tartarised antimony (the mercurial being increased and re- 
peated in case of gastro-hepatic disorder), a hot pediluvium at night, confine- 
ment to a room of moderate temperature, or to bed in order to increase the 
perspiration, which may be promoted by warm diluent drinks, will generally 
^rve to moderate the complaint Temporary relief may sometimes be given 
to the headach and severe catarrhal irritation of the nasal passages, by holding 
the face, with the head covered with flannel, over a vessel of hot water ; and, 
in the case of the coryza of infants, the repeated application of a sponge 
squeezed out of hot water will often succeed in freeing the air-passages for & 
time, and in thus enabling the infant to suck. 
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When tlie catarrh extends to the air-tubes, the same mild antiphlogistic plaa 
may be pursued, with the addition, in more severe cases, of leeches above the 
top of the sternum, or a blister or tartar emetic liniment to the upper part of the 
chest, and the frequent use of a cough mixture, to diminish irritation and pro- 
mote expectoration. Various combinations may answer for this purpose. Mix- 
tures containing antimonial or ipecacuanha wine (tnx to mxx) with tincture 
of hyoscyamus or conium (mxx to inxxx) or hydrocyanic acid (nij), for the 
early stage, and with tincture of squill (mx to mxx) and compound camphor 
tincture (wix^ to mxl), for the subsequent periods, generally answer well. But 
the efficacy of these remedies is decidedly increased by combining them with 
an alkali. From mx to w xx of the Liquor Potassse, or an equal number of 

r'ns of carbonate of soda, or in more asthenic cases mxx or inxxx of the 
^ Ammonise Arom., are sufficient : in the greater number of cases, such 
alkaline remedies quiet the cough and promote expectoration far better than 
the oxymels and acid linctus or lozenges that are commonly in use. To have 
their full effect, cough medicines should be taken frequently, at least four or 
five times a day ; for, besides that their object is to increase continually the 
secretion of the bronchi through the circulation, they seem to act, in some 
measure, directly on the glottis and its neighbourhood ; and in the intervals it 
is useful to have in the mouth a demulcent substance, such as gum arable, the 
solution of which tends, also by continuity, to sheathe these same irritated parts. 

In order to insure the success of this mode of treating catarrh, more or less 
nursing and confinement is essential. To give diaphoretics and diluentsl, and 
at the same time to expose the body to transitions of temperature, which arc 
almost unavoidable without confinement, will tend rather to increase a cold 
than to diminish it; yet few persons think it worth while to confine themselves 
for the sake of a cold, and thus either let it run its natural course, or make 
an even worse compromise, by nursing and sweating during one part of the 
day, and exposing and chilling themselves at another. Now, as these ordinary 
antiphlogistic means are inconvenient, and do not succeed in cutting short a 
catarrhal inflammation, there are other measures, which, if used at the outset 
of the disease, within a day or two of its commencement, often prove prompt 
means of arresting it altogether, or of bringing it to a speedy termination. 

One of these methods is, by taking at biedtime, at the earliest stage of the 
cold, (whether the affection be felt in the nasal passages, the throat, the chest; 
or in the system generally,) a full dose of opium in some form, following it 
the next morning by a brisk cathartic. From ten to twenty grains of Dover'6 
powder, or two grains of opium with two of ipecacuanha or a quarter of a 
grain of tartar emetic, or half an ounce of compound tincture of camphor, are 
the most eligible forms of opiate. It is safer to add a few grains of calomel 
or some milder mercurial, to prevent the restringent effect of the opium on 
the secretions. When the remedy acts well, the patient sleeps soundly, gene- 
rally perspires freely, and awakes in the morning free from his cold, but often 
with some headach and nausea. These are generally relieved by a brisk purg- 
ative, and no fiirther ailment is felt than a degree of languor which another 
night's rest may remove. This remedy seems to operate by deadening the 
morbid sympathies, and thus breaking the chain of actions on which the process 
of inflammation depends ; as we find it cut short, in some cases of more serious 
inflammations, after the general vascular action has been reduced by blood- 
letting. Somewhat in the same way may be supposed to act the hot, spirituous, 
and vinous remedies which are popularly employed to check a cold; and 
which, hazardous as they are, were in some measure commended by Laennec 
This kind of treatment may, however, prove injurious, where the digestive 
organs are weak, or where a tendency to other inflammations exists ; and, by 
suppressing the expectoration, may change a bronchial catarrh into pneumonia. 

Another method of stopping a cold is by abstinence from all kinds of liquid. 
This plan originated with the writer, who has practised it in his own persoil 
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ibr fhe last twelTe yean, with such success, that colds and coughs that used to 
eontmue for several weeks, have been generally cured in two or three days. It 
was first adopted especially in the treatment of coryza, in which, as the earlier 
stage of catarrh, it is the most successful ; but it was soon found to be of great 
utihty in catarrhal bronchitis. About six years ago, M Piorry also recom- 
mended this plan as a means of diminishing the expectoration in various forms 
of bronchial disease ; but it does not iq>pear that he adopted it with the view 
of removing catarrhal inflammation. The great effect of abstaining from liquid 
£Md is promptly to reduce the mass of the circulating fluids. The natural 
fluid secretions continue, although in diminished quoitity ; the urine is still 
excreted, but its watery part is decreased; the skin continues to perspire, 
either insensibly, or obviously under the influence of increased warmth or 
exercise. This is not the case with the morbid secretion from an irritated 
membrane : the irritation is lessened with the decreasing fulness of the blood- 
yessels; the scantier circulating fluid being now taxed for the habitual and 
necessary secretions too closely to supply it, the morbid flux soon ceases, and 
the diseased membrane, no longer irritated by its own secretion, is restored 
to a healthy condition. . If liquid be fireely taken too soon, before the mem- 
brane has lost its diseased action, the discharge will return, and the complaint 
be as severe as ever. But if, when the discharge has ceased after twenty- 
foar or thirty-six hours of abstinence from liquids, means be taken to keep up 
the natural secretions, as by exercise, with a warm state of the surface, a little 
liquid may be taken with impunity, the bulk of the circulating fluid being 
still below the amount at which it can readily supply any demand from the 
irritation of the diseased membrane. This is probably the physiological prin- 
ciple of the curative influence of the dry treatment on catarrh. It is very es- 
sential for its success, that it should be applied in the early irritative stage of 
the complaint ; and it is most effectual when the catarrh affects chiefly the 
nasal membrane. If there be any fever, and especially if the state of the 
bowels require it, an aperient with an antimonial should be given ; for this 
fevours that free state of the secretions on which, as we have seen, the efficacy 
of the dry plan depends. In milder cases, this is not necessary. For similar 
reasons, it is desirable that the solid food be not of a too rich or heating kind ; 
for this, undiluted by liquid, might be apt to disagree. Bread, or any consis- 
tent farinaceous food, with a little butter, vegetables, white fish, white or gela- 
tbous meats, light puddings, and dried fruits, are suitable articles for a dry 
diet Although a total abstinence from liquids is the most effectual, yet, taking 
About a tablespoonful of tea or milk with breakfast and the evening meal, and 
a wme glass full of water on going to bed, does not prevent the success of the 
plan, whilst it diminishes its discomfort. Bat the suffering ^om this volun- 
tary privation is trifling in comparison with that from a severe cold ; in fact, 
except with those who are habitually thirsty, it is rather negative than posi- 
tive, arising from the imperfect enjoyment of eating without drinking. A 
great advantage of this plan is, that it does not interfere with common active 
pursuits, and needs no nursing or confinement. In fact, if care be taken to 
prevent the surface from being chilled, exercise in the open air promotes the 
success of the plan, by favouring the natural secretions. On the other hand, 
those who treat their colds by slops and diluents, which act chiefly by in- 
creasing the perspiration, will suffer from the least transition of temperature, 
^hich will have a greater influence on a freelv perspiring surface. The time 
necessary to effect a cure by the dry plan will vary in different individuals, 
According to the present quantity of tiieir circulating fluid, the activity of their 
Kcretions, and the intensity of the catarrhal disease ; and also, somewhat ac- 
cording to the hygrometric state of the air, longer time being always required 
^hen the weather is cold and damp. On ihe average, forty-eight hours of ab- 
stinence will be sufficient We have known thirty-six hours enough ; but 
6<nQe severe and obstinate cases require three days. The period may gene- 
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rally be gomeVhat shortened by exercise and -warm clothing, or lying in bed, 
or by commencing with a purgative, or by any other dry means of increasing 
the natural secretions. The catarrhal affection is generally much relieved at 
the end of the first day, and only troublesome at times ; but the cure is not 
complete till all stuffing is gone, and nothing but a consistent mucus is formed^ 
without irritation in the nasal or bronchial passages. Sometimes this secre- 
tion continues for a few days ; but, unless fresh cold be taken, it causes no. 
inconvenience, and soon ceases. In these cases, it is generally prudent to take 
an aperient and diaphoretic on returning to the use of liquids, which it is 
always best to begin at night, when there is less risk of relapse from fresh 
exposure. 
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Acute Bronchitis, — Sthenic and asthenic forms. — Symptoms, — Physical sians,—^ 
Infantile bronchitis. — Causes. — Symptomatic bronchitis. — Anatomical cha- 
racters. — Diagnosis. — Prognosis. — Treatment of the sthenic and asthenic 
forms — of infantile bronchitis — of the various forms of symptomatic bronchitis. 
— Chronic Bronchitis. — Genera* observations on chronic inflammatum of the 
air-passages. — Characteristic symptoms of chronic bronchitis. — Causes. — 
Anatomical characters, — Prognosis. — Treatment of chronic bronchitis. — Diet 
and regimen, 

'Acute Bronchitis. 

The more intense form of acute bronchitis differs from the milder kind already 
described, in the greater extent of the bronchial tubes which it occupies, rather 
than in pathological character. Its local nature and signs are the same ; but its 
general symptoms differ, inasmuch as the system suffers more from the greater 
intensity and extent of the inflammation and of the functional disorder. This 
disease presents itself under two forms, long distinguished by the terms sthenic 
and asthenic. In sthenic bronchitis, inflammatory symptoms are marked from 
the commencement: there are generally pain, and constriction across the ster- 
num ; hard severe cough, with glutinous expectoration ; much fever, heat of skin» 
thirst, headach, and scanty urine ; white tongue, with red edges ; quick and 
often hard pulse ; hurried breathing, often accompanied with a fecHng of great 
oppression ; and cough on the least exertion. The pain in the chest is commonly 
referred to the sternum, and is more obtuse than the pain of pleurisy. The 
expectoration is usually scanty at first ; afterwards it becomes more copious^ 
glairy, frothyt sometimes streaked with blood, and its expulsion gives but little 
relief to the cough and breathing : it is compared by Andral to white of egg in 
different degrees of dilution, and fi*om chemical analysis appears to contain tree 
albumen, which is not present in healthy mucus : its quantity increases in the 
evenings, when there is a general aggravation of all the symptoms, more espe- 
eially of the fever, dyspnoea, and cough. The physical signs are similar to those 
of the mild form j but they are here heard more extensively throughout one or 
both sides of the chest. The rhoncJii are at first sibilant and sonorous ; after* 
wards mucous and submucous, reaching to the inferior portions of the lungs, 
with a weakened respiratory murmur, announcing the presence of the inflam- 
matory mucus even in the smaller tubes ; but the clear sound on percussion 
declares the vesicular structure still fVee. 

If relief be not afforded by expectoration, perspiration, or prompt remedial 
measures, the disease soon shows a change of character, from the increased 
dyspnoea, and symptoms of partial asphyxia that ensue. Then come on feelings 
of great depression ; the pulse is weak« as well as very quick, and often irregular ; 



BRONCHITIS. 73 

fhe functions of the sengorium are impaired or disturbed ; the muscular strength 
is much reduced ; the countenance becomes anxious, and pallid, or partially 
livid, according to the quantity of blood in the system ; partial sweats appear ; 
the pulmonary congestion becomes evident, by the slightly diminished resonance 
on percussion in the postero-inferior re^ons of the chest The continuance of 
this state, and the imperfect arterialisation of the blood, further disturb other 
functions; the secretions become more scanty and vitiated; the tongue is 
loaded with a brown fur ; the thirst is intense ; and all these disorders concur 
in reacting on and aggravating the original diseajse, and in injuring the natural 
powers. Such is the loss of balance Siat results from the disturbance which 
severe bronchitis makes on the important function of respiration. The share 
which this function has in giving character to the constitutional symptoms, is 
seen in the fact, that very similar effects are met with in persons who have been 
subjected to an asphyxiating influence. The step from this condition to death 
is but a short one. In favourable cases, the disease declines between the fourth 
and the eighth days ; the dyspncea is diminished, and is confined chiefly to the 
evening, when there is almost always some tendency to exacerbation. The 
expectoration becomes opaque, and less glutinous and frothy ; and on being 
voided, gives more relief to the cough and dyspncea. The breathing becomes 
less laboured ; the countenance improves, and resumes its proper colour ; the 
symptoms of fever abate ; and the disease either entirely subsides, or passes into 
a chronic form. 

The chief difference presented by the asthenic or humid form of bronchitis 
(peripneumonia notha, as it was formerly termed), is, the early appearance of 
signs of depression, generally attended with gastric derangement ; quick, wiry, 
often irregular and unequal, pulse ; hot skin towards evening ; headach, and 
thirst Oppression of the breathing is here one of the earliest symptoms, 
accompanied by a peculiar wheezing ; and, on auscultation, we find in the uni- 
versal mucous rhonchus the proof of the early presence of a profuse secretion in 
all the tubes. The dyspncea is liable to temporary exacerbations, which are often 
so severe as to prevent the patient from lying down, and are accompanied by 
extinction of the voice. During these attacks, there is sometimes some dul* 
ness on percussion, and occasionally even bronchophony in the posterior region 
on one side, which is removed with the decrease of dyspncea. These probably 
depend on the quantity of liquid mucus in the bronchial tubes and cells ; and 
on a temporary pulmonary congestion. The expectoration may be scanty 
at the outset, but afterwards becomes very copious and frothy. This form of 
bronchitis commonly attacks elderly people, those of a lax phlegmatic habit, 
and such as have habitually a cough with copious thin expectoration. In young 
children, a very fatal kind of bronchitis of the asthenic kind sometimes 
comes on in a most insidious manner. It may at first present the aspect of a 
common catarrh with coryza, without pain, much fever, or marked derange- 
ment of the functions. On attentive observation, however, the breathing is 
observed to be fi*equent, accompanied with wheezing, particularly before and 
after the fits of coughing ; while the pallidity of the countenance, and heavy 
state of the child's spirits, indicate something more than a common cold. The 
cough is not always present ; and as children do not expectorate, the disorder 
in the chest may escape remark, until the dyspncea suddenly comes on and 
Tenders the danger imminent. 

Causes, The most common exciting causes of severe bronchitis are the same 
88 those of the milder form of the disease, fh)m which, as we have before ob- 
served, it differs rather in degree than in kind : cold, particularly conjoined with 
moisture, applied locally or generally, as by wearing damp clothing, or ex- 
posure to a cold, moist, variable atmosphere, especially after the body has been 
heated by exercise or crowded rooms. Particular conditions of the atmosphere 
may excite sthenic bronchitis in those of an inflammatory habit ; and the humid 
form of the disease, in those of a more relaxed constitution. A severe kind of 
bronchitis often accompanies some of the eruptive fevers, measles, erysipelas. 
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small-pox, and scarlet teyer, and causes the chief danger that accompanies 
ihem. In some cases, the recession of the rash is followed by great increase 
of the bronchial afifection, which is announced hj sudden and oppressiye 
dyspnoea. From the suddenness of the production and disappearance of this 
symptom, which is occasionally observed in these cases, it is very probable 
that they are rather congestive than inflammatory ; although, if the congestions 
continue, they take the form of bronchitis. Of the same character is the 
symptomatic bronchitis of continued fevers, in which the symptoms of the 
local disease are often so obscured, that it may run on to a fatal termination 
without being discovered, till its nature has been revealed by dissection after 
death. Auscultation in such cases, however, generally reveals the lesion — 
the sibilous, sonorous, and submucous rhonchi being heard in every part of 
the chest Bronchitis supervening on erysipelas sometimes depends on the 
propagation of the inflammation by continuity, and may prove rapidly taJbal. 
Erratic gout may manifest itself also in the form of bronchitis, which may be 
dangerous if the attack be sudden : in general, it vanishes quickly on the 
appearance of gout in an extremity. 

The anatomical characters of acute bronchitis, as far as they present them- 
selves, correspond with the indications of the physical signs. The lungs do 
not, in generid, collapse on opening the chest, the escape of air being pre- 
vented by the obstructions in the bronchial tubes. These tubes, in most 
instances, contain a quantity of frothy fluid, similar to expectoration, before 
death : not unfrequenUy it is sanguinolent ; but as this appearance is not often 
observed in the sputa, even at the last, it probably arises from an exudation 
of the colouring matter from the congested pulmonary plexus of vessels at the 
time of, and after, death. Purulent matter is frequenUy mixed with the mucus, 
especially in very acute sthenic cases, which have proved fatal ii^ a few days. 
The bronchial mucous membrane presents various shades, from a light pink or 
crimson, to a deep or brownish red, either generally diffused, or in patches. 
It is occasionally foimd partially thickened, but much less commoidy than 
might be expected firom the character of the physical signs, which so generally 
in£cate constriction of the tubes ; but it is to be borne in mind, that the vas- 
cular injection and effusion, which chiefly constitute these constrictions, pro- 
bably resemble those of erysipelas, which, it is well-known, disappear after 
death. Occasionally the mucous membrane is somewhat softened, so that it 
may be easily abraded ; but this change is found by no means so f]*equently as 
in the gastro-intestinal mucous membrane. 

Diagnosis. The distinctive characters of acute bronchitis are to be found 
in the leading general and physical signs of the disease. Its most important 
symptoms arise from its interfering with the function of respiration, and occa- 
sioning the circulation of dark blood through the system, with corresponding 
changes in the hue of the lips and cheeks, which result sooner fh)m bronchitis 
than from other inflammatory affections of the chest. It should be kept in 
view, that more or less bronchial inflammation sdways accompanies these 
other pulmonary affections in their more serious forms, and is often ihe 
immediate cause of death. One of the most rapidly fatal forms of tuberculous 
disease, is that of abundant miliary tubercles, attended by a general bronchial 
inflammation, the secretion from which is the chief cause of the dyspnoea 
and suffocation which ensue. So also in continued fevers, as it has been pointed 
out, a secondary bronchial inflammation or congestion and effusion become a 
chief source of danger, although it may be difficult to distinguish it among the 
symptoms of the primary disease. 

On the character of the sputa, a diagnostic between bronchitis and pneumonia 
has been founded: those of the former, although sometimes very viscid, want- 
ing the rusty tinge which is presented by the expectoration of peripneumony. 
We shall see, hereafter, that hsemorrhagic engorgement, or a highly congested 
state of the lungs from organic disease of the heart, may add even this cha- 
racter to the sputa of bronchitis. But in bronchitis the air is not expelled 
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from the vesicalftr stmctare, as in the effusions of pneumonia and pleurisy • 
hence, although, from temporary congestion, the sound of the chest on percus- 
sion be sometimes impaired, it is not so to a great extent, or for a continuance ; 
neither is there such condensation of the tissue, as to transmit the sound of 
bronchial respiration or bronchophony. The absence of the fine crepitation 
of pneumonia is a more equivocal test ; but if observed, for two or three days, 
without dulness on percussion and rusty tinge in the sputa, it may be con- 
sidered as pretty surely indicating that the parenchyma is not influenced. It 
is important to bear in mind, notwithstanding the artificial distinctions insisted 
on by Laennec and others, that the physical conditions of a congested lung 
with acute bronchitis, and of a lung in the first stage of pneumonia, are the 
same as far as regards their signs, and can be distinguished only by the dif- 
ferent courses which they take, and which will depend on the degree of 
inflammatory tendency present, as indicated by the cough and general feyer. 

Prognosis. The tendency of acute bronchitis may be judged by the extent 
and stage of the disease, and the general strength and condition of the patient 
When the inflammation is partial, affecting a few bronchi only, as in common 
mild cases, and without much dyspncea and t^eyer, it may terminate in a period 
varying from six days to three or four weeks ; and its disposition to pass off 
is indicated by the expectoration becoming opaque and more clotted, and 
gradually diminishing in quantity. This change is always first seen in the 
morning ; the evening exacerbations often restoring the thin glairy character 
to the sputa, even in cases tending towards convalescence. A relapse is 
marked by the expectoration resuming this condition, which is always accom- 
panied by an increased hardness of the cough and fever. In the more exten- 
sive attacks of inflammation, where the dyspncea is oppressive and constant, 
and particularly where the fever is high in the beginning, the prognosis must 
be very doubtful. If the acute symptoms have already yielded to the state of 
collapse, it may be feared that the power of the system will be insufficient to 
restore a function on which the disease has made a serious inroad. The 
extreme anxiety of the pallid countenance, with more or less lividity of the lips, 
of the face, and hands, coldness of the sur^u^, and a rapid fluttering or thready 
pulse, announce the asphyxiating effects of this stage of the disease ; and the 
universal mucous rhonchus becoming coarser and more gurgling as expec- 
toration fails, with little or no respiratory murmur heard on applying the ear 
to the chest, gives direct evidence of impending dissolution. 

In the severe bronchitis of children, the real amount of danger can seldom 
be estimated by the general symptoms, in time for the effectual application of 
remedies ; but where auscultation discovers, from a widely diffused mucous 
rhonchus, that the inflammation is extensive, and occupies both lungs, great 
danger may be apprehended, whatever be the amount of dyspnoea and other 
symptoms at the time ; for frequently these come on in paroxysms only, or 
are scarcely remarked in the somnolent state in which the child lies during 
the remissions. 

The chief danger in asthenic bronchitis arises from the weakness or age of 
the patient As long as expectoration continues free, and the strength keeps 
up, the lungs may be cleared of the secretion fast enough to maintain their 
ftinctions ; but the disease is often fatal to the weak, and especially the aged, 
whose lungs are generally more or less emphysematous, and therefore can ill 
afford any infringement on their function. One of the most fatal forms of 
bronchitis is that supervening on a suppressed eruption, or on erysipelas. 

Treatment As long as the sthenic character of bronchitis continues, there 
can be no doubt of the propriety of bleeding, more or less freely, by vene- 
section, cupping, or leeches, according to the intensity of the symptoms, and the 
strength of the patient In bronchitis, occasional moderate bloodletting (from 
12 to 20 oz.) generally gives speedy relief by removing the congested state of 
the lung ; and in this respect bronchitis differs from pneumonia, in which this 
congestion is a more fixed part of the disease. It is desirable, however, to 
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produce an impression on the pulse, "which often increases in ftilness as the 
blood flows, while the temporary congestion is relieved. But inflammation 
of a mucous membrane is rarely removed by bleeding alone ; it involves a 
certain structural change, probably interstitial effusion, that can be relieved 
only by a free secretion fh>m the inflamed membrane. Expectoration is a 
necessary process during the remainder of the disease, and the strength should 
be saved for this purpose. In many cases, the local is preferable to the general 
abstraction of blood ; and often they may be combined with advantage. The 
local abstraction of blood should be performed on the side in which auscultation 
discovers the greatest obstruction to the passage of the air. 

In the earliest stage of the disease, the exhibition of a brisk purgative, con- 

; taining calomel, is useful in assisting the antiphlogistic effect of the bleeding ; 

' but at a later period, strong purgatives do not act so favourably, and seem in 

^ some degree to check expectoration : a mild mercurial aperient every night is, 

liowever, generally usefiU. 

To aid the antiphlogistic measures already named, certain internal medicines^ 
which act especially on the vascular system, are of considerable efficacy. Tartar- 
ised antimony, in doses of from one eighth to one half of a grain every three, 
four, or six hours, with a drop or two of hydrocyanic acid, ten or fifteen drops of 
tincture of digitalis, or twenty drops of colchicum wine in camphor julep or 
other more agreeable vehicle, greaUy contribute to reduce the intensity of the 
mucous inflammation, and to hasten its termination by expectoration. The 
efficacy of tartarised antimony in bronchial inflammation is much insisted on 
by Cheyne, Badham, Stokes, and others. If the cough is very hard and ha- 
rassing, and is not sufficiently allayed by the remedies just named, it may he 
expedient to add something to diminish the nervous sensibility, such as hyos- 
cyamns, conium, or belladonna. These drugs produce little effect, unless 
given in pretty large doses. Opium and the salts of morphia are not well 
suited to the eariy stage of bronchitis, as they tend to check expectoration. 
This objection does not, however, apply to the combination of opium with 
calomel, which is so'efficacious in various ioflammatory diseases. We have not 
found it equal to tartarised antimony, as a remedy for acute sthenic bronchitis ; 
but it is a valuable resource where the latter disagrees on account of irrita- 
bility of the stomach or great debility, and is more eligible where the bron- 
chial affection is complicated with hepatic congestion and intestinal disorder. 
From one to three grains of calomel, or double that quantity of blue pill, or 
Hydrargyrum cum Creta, with fi*om one fourth to one half of a grain of opiom, 
and a grain or two of ipecacuanha, every three, four, or six hours, according to 
the symptoms, may in such cases be substituted for the liquid remedies ; using,, 
in addition, merely a little mucilaginous mixture, or some mild slightly al- 
kaline linctiis, for the cough, in which, if there be fever, a few grains of nitre 
and citrate of potass may be dissolved. The mercury may be withdrawn as 
soon as the gums show signs of its having affected the system, or it may be 
confined to a single dose at bedtime. 

Blisters are not eligible for the early stage of sthenic bronchitis, from their 
liability to excite the whole vascular system before they rise, and consequently 
to increase the fever and bronchial inflammation. This effect is less 
likely to be produced by the tartar emetic applied externally, the operation of 
which, by particular management, may be so hastened as to be made available 
in acute diseases. For this purpose, the vessels of the surface should be excited 
by friction with a coarse flannel or a flesh brush, or by the application of 
cloths rinsed out of hot water, or by a short application of a mustord poultice. 
The tartar emetic should then be immediately rubbed in, either in the form 
of a warm saturated aqueous solution, or in that of an ointment composed of 
one part of tartar emetic and two or three of lard ; and the application may be 
repeated in an hour, if a strong effect is desired. In this way, a full pustular 
eruption may generally be excited in as short a time as that required for the 
rising of a blister. We have often seen produced, in two hours, an intense 
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exanthematons redness, which in another hoar or two became a thick crop of 
pimples, speedily ninning into vesicles and pustules. This form of counter- 
irritation is more intense and lasting than that from a blister, and is especially- 
suited to give relief in the more sthenic forms of bronchitis with very viscid 
expectoration. It is probable that a minute quantity of the antimony enters 
the circulation, for nausea is sometimes felt ; this result, instead of proving 
injurious, may be highly salutary. 

When free secretion from the bronchial tubes has been fully established, 
and especially if it be more or less opaque, we may venture on remedies which 
are hazardous at the onset of the inflammation, — blisters and expectorants, even 
of a somewhat stimulating kind. The propriety of this change in the treat- 
ment has been ably pointed out by Dr. Stokes. Expectoration now becomes 
the chief mode of relief; and to facilitate this, the decoction of senega, with 
acetate or muriate of ammonia and tincture of squills, may be added to the 
tartar-emetic or ipecacuanha mixture before in use. Should a state of collapse 
come on, or symptoms of increasing debility threaten inability to expectorate, 
it is necessary to resort to more decided stimulants. Of these, the carbonate of 
ammonia is the most appropriate, as it rapidly enters the system, and seems 
peculiarly to assist expectoration. It may be given in doses of from two to 
five grains in decoction of senega, as frequently as the urgency of the symp- 
toms indicate ; and it should be withdrawn if there be a return of hardness of 
the pulse, or heat of skin. The tincture of the lobelia inflata may sometimes 
be advantageously added, in the dose of ten or twenty minims ; but its action 
is uncertain, both in kind and in degree. 

The good effects of the treatment will be apparent in the general symptoms, 
before they are evinced by the physical signs. The breathing becomes less 
laboured, the countenance improves, the pulse becomes more steady and fulL 
On observing and listening to the chest, we may perhaps find that the air enters 
more freely into the lungs ; but the mucous and other rhonchi are still present, 
and continue for some time ; and it is only when the improvement is consider- 
able, that we perceive that they diminish, and that the obstructions become less 
general ; that, instead of bubbling over the whole, or a considerable portion of 
the chest, the respiratory murmur is heard, still mixed with clicking, whistling, 
and humming sounds. 

In the asdienic form of bronchitis, the antiphlogistic treatment can be em- 
ployed only to a limited extent ; and the measures for the after stages of the 
sthenic disease may be used from the first Bloodletting is scarcely borne, or 
only by leeches and moderate cupping. Dry cupping is occasionally useful ; 
but the most available external remedies are blisters, which should be of large 
size. The mercurial or antimonial remedies, used in moderation, together 
with decoction of senega, an ammoniacal salt, squill, and compound camphor 
tincture, constitute the chief internal remedies useful in such a case. Where 
the depression is great, and the power of expectoration fails, besides the car- 
bonate of ammonia it may be necessary to give other stimulants, such as aether, 
brandy, or hot coffee. In these cases, likewise, a certain degree of absti- 
nence from liquids is expedient, not only by diminishing the mass of blood that 
has to pass through the clogged lungs, but also, as in acute catarrh, by reducing 
the quantity of the bronchial secretion* Dr. Badham recommends assafoetida 
in the occasional aggravations of the dyspnoea, which he supposes to arise 
from a temporary spasm in the bronchi. The asthenic form of bronchitis often 
leaves great weakness ; and it is generally necessary to use tonics. If an irri- 
table cough remain, it may be allayed by opium. Change of air will some- 
times answer both purposes. 

In the bronchitis of young children, emetics and mercurial purges are pecu- 
liarly serviceable. The former must not be too frequently used, as they cause 
considerable determination to the head, and exhaustion ; but they are eminently 
successful in emptying the bronchial tubes of their secretion ; and they pro- 
bably do this, not only by the action of the external muscles of respiration, bat 
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' alio bj exciting the bronchial mascles to contract, as we know that the glottis 

• is forcibly closed daring the act of Yomiting. 

It is generally necessary to be particularly energetic in the treatment of 
bronchitis supervening on suppressed discharges and eruptions. Extensive 
counter-irritation with tartar-emetic is especially indicated in thece cases. 

In case of retrocedent gout, means should be taken to bring back the inflam- 
mation to the extremities, by hot pediluvia and mustard poultices ; but these 

.measures alone are not to be depended on ; and it is proper to use colchicum 
with other internal medicines. 

The bronchial affections occurring in the coarse of continued fever, are 
often rather congestive than inflammatory ; and although they may greatly 
embarrass the breathing, the depressing tendency of the general disease pre- 
Tents the employment of bloodletting to any extent Leeches to the chest 
may be Used in the early stages ; but Subsequently, when the low fever re- 
quires wine and other stimuli, the chest affection can only be treated with dry 
cupping, sinapisms, and blisters, and with moderate doses of tartarised anti- 
mony, or of mercurials, according to the symptoms. 

Ghbomic Bromchitts. 

Before entering on the consideration of chronic bronchitis, we shall make 
a few general observations on chronic inflammation of the air-passages. These 
are not separated from the acute by any very distinct line; although, when well- 
marked, they differ much from each other. The two forms may pass gradually 
into each other, and are often conjoined ; for although acute bronchitis fre- 
quently exists idone, chronic bronchitis is rarely free from an admixture of 
acute inflammation. Neither is the long duration of the disease always a proof 
that it is not acute; for, in some cases, attack may succeed attack for weeks and 
even months, yet never lose the acute character. The character of the expec- 
toration gives some proofs of the state of the membrane ; and by its hetero- 
geneous nature in chronic bronchitis, we may form a notion of the differ^it 
pathological conditions simultaneously affecting the bronchial tubes in different 
parts of the lung. Perhaps the best test of the existence of chronic inflam- 
mation is that proposed by Andral — the continued presence of opaque matter 
in the expectoration, such as we have classed under the head of aXbumincmSy 
whether it be muco-purulent, purulent, fibrinous, or caseous ; whether these 
occur separately, or, as is more usual, are variously combined, of different 
degrees of consistence and colour, and occasionally mixed with a thinner and 
more transparent liquid of a mucous or serous quality. 

The catarrhal inflammation of the nasal passages does not often present 
itself in a chronic form. If it continue, it loses the character of inflammation, 
and rather tends to become a kind of gleet or pituitous discharge, — a disease 
of secretion, coming on at intervals under the influence of various constitutional 
causes, in the manner of pituitous catarrh, which we shall afterwards describe. 
Sometimes we find persons complaining of an habicual stufi^g or cold in the 
head, occasionally accompanied by a discharge of a sanious or puriform fluid ; 
and, on inspecting the nostrils, the membrane is found red and thickened; but 
generally there is something to keep up this irritation, such as polyx>ous 
growths or small ulcerations, which render the affection distinct from catarrhal 
inflammation, although it may occasionally originate in repeated attacks of 
this complaint When the discharge has a fetid odour, it falls under the 
description of the disease called ozcena. This is, however, more commonly of 
specific origin, frequently depending on ulcerations or changes in the mem- 
brane of a syphilitic or herpetic character, from which, together with the 
continued action of the air, the fetor of the discharge probably arises. In 
young children, the coryzal inflammation shows more tendency to become 
chronic. It generally terminates in the formation of a thick sulphur-coloured 
mucus, which may continue for a considerable time, now and then becoming 
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more liquid, and either glairjr or puriform. In infants, this complaint often 
causes great inconyenience and mischief, by interfering with the process of 
sacking. 

The slighter form of chronic bronchitis is indicated only by habitual congh 
and expectoration, which are increased by sadden changes of the weather, and 
generally prevails most in winter and spring. It is most common in advanced 
life ; in &ct, few old people are perfectly free from it : in its slighter degrees, 
it may continue for many years, without materially injuring the constitution 
of the patient 

The more severe forms may succeed to an attack of acute bronchitis, which 
has lasted long enough to injure permanently the vessels of the bronchial 
membrane, its effects not having been controlled by treatment, or various 
causes having kept up » local irritation at the stage m which the membrane 
was relieving itself by an unusual secretion. In such cases, although the 
sputa have become partially opaque and clotted (or concocted^ as the old writers 
termed it), and the usual mitigation of the fever and other sjrmptoms have 
accompanied this change, yet the complaint then becomes stationary, with a 
lower febrile and inflammatory character, but with unsubdued and more 
paroxysmal cough, often with dyspnoea, soreness, tightness, and wandering 
pains in the chest, and more or less derangement of the general health. The 
sputa become diffluent, or of different degrees of consistence, and mixed with 
opaque clots of a yellowish or greenish colour, often with decided pus ; some* 
times they are streaked with blood, or of a dirty grey or brown colour, and 
partially transparent l¥hen the expectoration is purulent and copious, there 
is usually much prostration of strength, and some loss of flesh ; in some in- 
stances, with evening hectic, night-sweats, and other symptoms resembling 
those of pulmonary consumption, — but the physical signs are wanting. The 
chest, in simple chronic bronchitis, still expands equally, and sounds well on 
percussion ; the respiration and cough are heard with various rhonchi, — ^mucous, 
sonorous, sibilant, and clicking, — which are continually shifting and changing. 
There is no bronchial or cavernous respiration ; no permanent absence of 
respiration in a part; no unusual resonance of the voice ; and, in spite of the 
continuance of the copious and puriform expectoration, on listening day after 
day, there are found no signs of a cavity, viz. cavernous rhonchus or pectori- 
loquy. Under these circumstances, whatever be the general symptoms, it 
may be pretty confidently pronounced that the disease is not tuberculous con- 
sumption, but simple chronic bronchitis. It is not, however, always very 
easy to get this perfect degree of negative evidence ; and it requires much 
experience in auscultation, as well as repeated examinations, to pronounce 
confidently the diagnosis. In such and all doubtful cases, we should take also 
into consideration the history of the attack, the constitution of the patient, 
and such of the general symptoms as may serve to throw light on the pre- 
vailing tendencies of the system. The more profuse the expectoration, par- 
ticularly if it be very purulent or otherwise albuminous, the less likely is the 
case to be one of phthisis, if no signs of this disease be found ; and it may be 
the more readily inferred, that the sputa only proceed from a diseased mem- 
brane. But there may be another change induced, in consequence of long- 
continued inflammation of the bronchi, namely, dilatation ; and this may pro- 
duce physical signs, which may imitate those of phthisis. 

Causes. Chronic bronchitis commonly arises from long-continued or re- 
peated attacks of the acute disease, in the way already mentioned ; but in old 
persons it may originate without any distinct prior acute attack. 

An inveterate and formidable kind of chronic bronchitis is excited by the 
habitual inhalation of sdr loaded with dust. Needle-pointers, stone-cutters, 
those who powder and sift the materials for making porcelain, leather-dressers* 
and workers in artificial hair and feathers, are particularly liable to this affec- 
tion. In these cases it begins with dyspnoea, which may continue for a con- 
siderable time befbre the disease declares itsel£ In the course of a few months, 
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however, the dyspnosa is increased, and accompanied hj Bevere cough and 
copious expectoration, sometimes mixed with pas and blood. Not nnfrequently 
the cough is accompanied with a profuse haemoptysis. At this time the con- 
fititution suffers much : the pulse becomes quick ; thirst and fever come on ; 
the tongue is loaded ; and the dyspnoea is more and more urgent, often attack^ 
ing in paroxysms, attended by swelling and lividity of the face. The lesions 
in these cases, although beginning as chronic bronchitis, generally affect the 
structure of the air-tubes and pulmonary tissue, and terminate ultimately in 
various forms of pulmonary consumption. Unless the disease be early relieved 
by remedies, and a total abandonment of the unhealthy occupation, they 
become worse ; the expectoration increases to a great extent, and becomes 
more purulent ; hectic, with night-sweats, succeeds ; and the patient ultimately 
dies with most of the symptoms of tubercular phthisis.. 

When chronic bronchitis occurs in early life, it generally follows hooping- 
cough, measles, small-pox, or some cutaneous eruption, and does not often suc- 
ceed to the acute disease. It is generally a serious affection in young subjects, 
and is probably always accompanied or followed by considerable changes of 
structure in the bronchial tubes. 

Anatomical characters. The mucous membrane of the air-tubes b fluently 
found of a deep red colour, which is either diffused or in patches, and of a 
more livid or violet tint than in the acute disease. Not nnfrequently, however, 
there is very little redness: sometimes the membrane is even paler than usual; 
and this, in cases where there has been copious purulent expectoration. It is 
often thickened, particularly at the branching of the tubes, and the longitudinal 
and circular fibres under it irregularly enlarged in the manner to be afterwards 
described.' Ulceration is not common in the smaller bronchi, except in cases 
of the disease arising fh>m the habitual inhalation of dust, in which the whole 
mucous membrane of the ur-passages is both ulcerated and thickened to a 
grater degree than in any other case. 

Prognosis, The prognosis in chronic bronchitis depends very much on its 
'ori^n, and on its being compUeated or not with other disorders. When suc- 
ceeding to an acute attack, and when unattended with much derangement of 
the general fhnctions, it does not tend to a fiital termination. Even should there 
be purulent expectoration and some signs of hectic, a strong constitution and 
favourable circumstances often bring about a cure ; and slighter forms of the 
disease, though obstinate and lasting for years, seem scarcely to abridge life. 
But in its worst character, with constant dyspnoea, copious purulent expecto- 
ration, hectic, and emaciation, especially if attended with symptoms of con- 
firmed disease in the abdominal mucous membrane, in the liver, or in the 
heart, it is nearly as fatal as tubercular phthisis, in complicated cases, the 
bronchitis is often secondary ; and there are abundant examples which prove 
that it may disappear entirely, if the primary disease be of a tractable nature 
and yield to treatment. In many instances, the prognosis must in great mea- 
sure depend on the physical signs: the disease is itself an attendant on 
phthisis ; and if these give the least suspicion that tubercles are present, the 
case must be considered of doubtful issue. The cases of simple bronchitis that 
prove fatal, are those in which the mucous membrane and other structures of 
the tubes have become so altered in texture and function, that the oxygenation 
of the blood is permanently impeded, whilst the copious secretion, and the 
perpetual wearing efforts to expectorate it, waste the body and reduce the 
strength. Such cases generally occur in aged persons, and in those already 
reduced by fever or some other severe disease. The imperfect oxygenation 
of the blood that resnlts from expensive chronic bronchitis, occasions cona- 
tions in the lungs and heart : hence organic diseases of the heart, with effusions 
of serum and of blood, not unfrequently supervene on its long continuance. 

Treatment of Chronic Bronchitis, In the administration of remedies in this, 
as in all chronic diseases, regard miist be paid to the time required for the 
cure, and the strength economised accordingly. Unless in case of a temporary 
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increase of pulmonary congestion or aggravation of the inflammation, blood- 
letting is not necessary, for it has little power to control the action of yessels 
nnder the influence o( chronic inflammation. Where needful, a few leeches 
under the clavicles, to the top of the sternum, or capping between the shoul- 
ders, will generally suffice ; or the existence of pain on either side may direct 
the place for bloodletting. The most generally useful class of remedies are 
ooanter-irritants conjoined with mild alterative tonics. Friction of the chest 
with an oily liniment containing various proportions of tartar-emetic, tincture 
of cantharides, the essential oils, ammonia, or acetic acid, or a diluted mineral 
acid, according to the effect desired, or a succession of mild blisters ; or, in 
less severe cases, wearing an ample pitch or mercurial plaster, with a small 
portion of cantharides in it, will furnish a choice of means applicable to every 
case. The methods by fHction are preferable to the use of plasters, for they 
tend to promote the respiratory movements ; whereas plasters, unless they be 
supple and carefully applied, may somewhat restrain the expansion of the 
chest. To avoid this, the patient should be desired to take long deep inspir- 
ations when the plaster is first applied ; and if its material be rigid, long cuts 
should be made in it, from the middle to the margin, corresponding with the 
intercostal spaces from the sternum to the sides. Dr. Stokes strongly recom- 
mends the following liniment as a rubefacient in chronic bronchitis : — ii Sp. 
Terebinth. Jiij ; Acid. Acetici Jss; Vitellum Ovi j ; Aq. Rosse Jiiss; Olei 
Limonis 3 j. We have used it with good effect ; but have found a combination of 
ammonia with similar ingredients a still more permanent and energetic counter- 
irritant, such as the following: — R Liquoris Ammonise ^ss ad ^j, Olei 
Amygdal. J ss ; Olei Terebinth. ^ iss ; Aquas Font ^ ij ; Olei Rosmarin. vel 
Idmonis 3 j. M. We have sometimes employed with benefit a counter-irritant 
lotion, composed of a saturated solution of tartarised antimony with hydriodate 
of xK>tash, in the proportion of half a drachm to the ounce, adding a little oil 
of turpentine or lemon to distinguish it as a liniment. 

With external counter-irritation it is generally expedient to join such 
internal remedies as may seem best calculated to improve the condition of the 
diseased membrane, and of the functions generally. These must vary in 
different individuals ; and although, in all £ese cases, the same local disease 
— chronic bronchitis — exists, yet they may be relieved by the most opposite 
means. Mild tonics, such as calumba and cascarilla with nitric acid, sarsa- 
parilla, and taraxacum, are very commonly useful to improve the state of the 
secretions and functions in general ; and where the expectoration is profuse 
and even purulent, without much vascular excitement, the mineral acids and 
metallic astringents in some cases, in others myrrh, copaiba, the balsam of 
Peru, or benzoic acid, prove occasionally useful. Many of these are safe and 
beneficial only when combined with external counter-irritation. With this 
safeguard, we have found that even steel medicines, particularly that most 
Taluable preparation, the iodide of iron, may be borne, and have sometimes 
been very salutary in improving the general health and strength, without in- 
creasing the cough. The hydriodate of potash has been also found of service 
in some instances : it seems to restrain low degrees of inflammation affecting 
the fibrous parts of the air-tubes, and probably may in some degree retard the 
processes of induration to which they tend. 

Of late years much has been said for and against the direct application of 
remedies to the bronchial surface, particularly of the vapour of iodine and 
chlorine by inhalation. This treatment, proposed some years ago by M. Gannal, 
a French chemist, has been used with some advantage by several practitioners. 
The chlorine or iodine is put in a liquid state into an inhaler containing hot 
water, and the air drawn into the lungs through a thin layer of this water is 
impregnated with an amount of chlorine varying according to the proportion 
of the ingredients used. In several cases in which we have seen this plan 
tried, the result has been unfavourable, the stimulating properties of the vapour 
exciting fever and cough, and the effort of inhaling fatiguing the patient For 

YOL. m. o 
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tlus tdediod of inhaliitioii might be substituted the diffusion of iodine or chlo^ 
rine combined with aqueous vapour, either in the apartment of the patient, or, 
nrhat would be more practicable, in a small room or closet cleared for the par- 
pose, in which half an hour or an hour could be spent twice a day. This plan 
has been also proposed by Dr. Murray. Iodine or chlorine may be readily 
dispersed in any quantity through a room, by placing a few grains of the 
former, or a solution of tbe chloride of lime or soda, in a saucer floating on 
hot water. The quantity should be determined by the effect on the patient, 
always keeping it below that which causes much coughing or acceleration of the 
pulse. The inhalation of tar vapour has had repeated and extensive trials, 
since Sir Alexander Crichton first directed the attention of practitioners to it, 
and there has been some evidence in favour of its beneficial effects in certain 
cases of chronic bronchitis. As it is of a stimulating nature, like the balsams, 
it proves useful only in cases free from irritability or tendency to active in- 
flammation : it is important to watch its effects when first employed, and to 
diminish or withdraw it altogether, if it continue to aggravate the cough and 
quicken the circulation. 

The utility of expectorants in the chronic form of bronchitis has been 
questioned, because it is supposed that they mieht increase the secretion that 
is already redundant But they probably exert, m many instances, an alterative 
rather than a stimulant operation on the bronchial membrane. Thus ipe- 
cacuanha, which seems to increase the expectoration in acute bronchitis, mo* 
difies and facilitates it in the chronic disease. In some cases, it may be given 
with great advantage in emetic doses repeated every two or three days : in 
some obstinate examples of the milder form of the disease attacking persons of 
robust habit, this practice has effected a cure. As an expectorant, it may be 
given in the dose of a grain or two of the powder or twenty or thirty drops of 
the wine, repeated several times a day, combined with squill, colchicum, cam- 
phor, and opium, or any other combination that the symptoms of the case may 
indicate, ^uill is very useful in chronic cough unattended with purulent ex- 
pectoration; and, in combination with colchicum, ipecacuanha, and a small 
quantity of opium, is often very serviceable in feusilltating the expectoration 
and quieting the winter cough of old people. When the expectoration is 
viscid, an alkali should be added ; and with a feeble state of the circulation, the 
carbonate of ammonia is the best. The tincture of the lobelia inflata has 
sometimes proved very beneficial in the occasional aggravations of chronic 
bronchitis, by relieving the breathing, and facilitating expectoration : but its 
operation varies greatly, sometimes causing giddiness and faintness in a dose 
of ten minims, sometimes giving relief only in doses of a drachm. 

To diminish morbid sensibility, and allay that mobility of the muscular 
system on which the length and frequency of the fits of coughing depend, 
narcotics must often be combined with the preceding remedies. Unless for the 
sake of procuring a night's rest, opium should not be given alone, but com- 
bined with ipecacuanha, colchicum, or some of the other drugs which in some 
measure prevent its astringent effect on the secretions. The salts of morphia, 
Uquor morphia bimeconatis, or the Tinct Camphorse Co., are in many cases more 
suitable than solid opium or its tincture. Conium in its extract is a very use- 
ful narcotic in chronic bronchitis, particularly combined with ipecacuanha, and, 
if the secretion be excessive, with benzoic acid also. The extract or tincture of 
conium has been sometimes used by inhalation : Dr. Stokes recommends ten or 
fifteen grains of the extract to be added to hot water in an inhaler, and the in-* 
halation practised for a quarter of an hour once or twice a day. The extract 
or tincture of henbane, and the extracts of stramonium and of belladonna, are 
likewise occasionally beneficial. The latter is particularly serviceable where 
the cough has a convulsive character ; and it should be given in large doses, 
such as a grain or two. In these convulsive cases, assafoetida and valerian 
have been found very serviceable. Hydrocyanic acid, the oil of bitter almonds, 
and laurel-water, which seem to owe their power to the same principle, also 
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sometimes give great relief to the cough of nervous subjects ; but we have 
found them very uncertain. 

Besides the means directed agunst the bronchial disease, it is of great im- 
portance to attend to the state of the functions in general. In febrile cases, 
the daily exhibition of a saline purgative is advisable. Should there be any 
complication with abdominal disorder, it is obvious that this should be attended 
to. Thus, -when pain of the right side and shoulder, with perhaps fulness and 
tenderness in the right hypochondrium, stools of unnatural colour, a loaded 
tongue, and turbid urine, indicate disordered function of the liver and alimentary 
canaU it will be desirable to put the patient under an alterative course of blue- 
pill and mild aperient medicines, in order to improve the functions of these 
important organs. Again, where a florid tongue, tender epigastrium, frequent 
thirst, dry skin, and nightly accessions of fever, indicate that the disease ex- 
tends to the mucous membrane of the stomach and bowels, it is quite apparent 
that many of the remedies directed against the bronchial disease will not be 
borne, or will prove injurious, until the gastric disease be relieved by leeches 
and blisters to the epigastrium, followed by the mildest alterative aperients, with 
small doses of castor oil, and rigid regulation of the diet Until this gastritic 
affection be subdued, the action of most internal remedies, even colchicum or 
opium, may be irritating. If due attention be paid to the removal of such 
complications, and if the disease do not present a decidedly inflammatory 
chai^ter, the weakness of the system may be combated by tonics, such as the 
sulphate of quinine, and the others before named. 

biet and regimen. The diet, in all cases of chronic bronchitis, should be* 
mild and simple, and as nourishing as can be borne without disordering the^ 
digestive organs, or increasing the bronchial disorder. Farinaceous and milky- 
food, with a little chicken or white fish, is best adapted to the plurality of cases y 
but those whose frames have been much weakened by age or by excesses jge— 
nerally require*, more substantial animal food, with a certain proportion of wme, 
which, like tonics^ may be allowed with most safety where a counter-irritant is- 
habitually used* - It is scarcely necessary to insist on the importance of avoiding 
extremes and sudden changes of temperature, insufficient or damp clothing, and* 
all those circumstances that are frequently in themselves exciting causes of the 
disease : when re-applied, they must necesarily prolong it ; and not a few in- 
stances are met -with, in which, owing to the nature of our climate, it is impos- 
sible entirely to avoid them. In these cases, in spite of the most careful ad- 
ministration of remedies, the disease persists ; but a perfect cure may be effected 
by simple removal to a more genial climate. A warm sea-coast residence is 
^e most beneficial, especially if the patient use regular and moderate exercise 
in the open air. When the circumstances of the patient do not permit the 
measure to its full extent, a change of air to the distance of a few miles may 
often do good, always preferring a sheltered situation with a dry soil. The 
careM regulation of the air in the apartments to which he is confined during 
the winter months, must be the resource of many in this country; and this can 
now be effected with the greatest precision and economy by means of Dr. 
Amott's stove, one of the most valuable inventions of the present age. There 
must, however, be additional means to insure the ventilation of the rooms, which 
may be safely effected by a small fan-wheel in a window or door, so placed as 
to direct the current of fresh fur to the ceiling, where it would mix with the 
warm air of the room, and occasion no draft. 

In those predisposed to bronchial inflammation, the practice of daily sponging 
the chest freely with -vinegar, or salt and water, contributes much to diidinish 
the susceptibility to cold ; and in the winter, the chest should be well-protected 
by a leather vest, as well as a long-sleeved flannel waistcoat. 
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Sjfmptoma^ geMrd and phyncaL — Comms, — Hay-OBthma. — Anatomical 

characters. — Prcgnoais, — Treatment 

Thb mucous membrane of the air-tubes may be disordered in its function 
of secretion, independently of the process of inflammation ; and, by the effects 
of die altered secretion as well as by the condition of tiie membrane itself 
various groups of symptoms are induced. The most remarkable are those ac- 
companied by excess and defect of the wateij part of the secretion, constitu- 
ting Bronchorrhaea, or Bronchial flux. That with excess is the Humoral Asthma 
of the older writers, and the Pituitous Catarrh of Laennec. 

Symptoms. Bronchorrhcea generally comes on without any fever, in parox- 
ysms of asthmatic or oppressed breathing, with cough, and the subsequent ex- 
pectoration of an abundant thin frothy liquid, which appears to be the natural mu- 
eus diluted with a considerable addition of the watery part of the blood, 
with some portion of its saline matter. In some instances the affection ex- 
tends to the nasal membrane, causing sneezing and a discharge from the nos- 
trils, similar to that of a cold in the head ; sometimes the bronchial and nasal 
affections alternate. The attack generally comes on rather suddenly in the 
evening, sometimes twice or oftener in the day, and may last from a few 
minutes to several hours : the dyspnoea is sometimes extreme; but the strength 
of the respiratory forces being unimpaired, the fluid is discharged by violent 
coughing as fast as it is secreted, and comes up dear, slightly viscid, and frothy, 
to the amount of a pint or more, leaving the patient almost free frx>m complaint. 
On applying the ear to the chest at the commencement of the attack, various 
kinds of whistling, cooing, and sonorous rhonchi are heard; a little later, these 
become mucous and crackling or bubbling, and very little of the natural re- 
spiratory murmur is heard. The sound on percussion is generally pretty good ; 
Imt in severe cases this is also impaired by tiie profuse quantity of liquid, which 
from the submucous and subcrepitant rhonchi may be known to extend even 
to the smaller bronchial tubes. As the coughing discharges this fluid, the 
respiratory murmur gradually returns ; but even after the paroxysm is over, 
a gbod deal of whistling and wheezing may be heard in the chest 

Causes. This affection commonly occurs in persons of a relaxed habit, who 
have a languid circulation and are Uttle disposed to inflammation. It appears 
to be frequently connected with long-standing disorder of the digestive or biliary 
<M^gans. Laennec remarks that it is common in gouty subjects advanced in 
age, in whom the gout has become irregular and slight in its effects on the ex- 
tremities. The causes which generally excite an attack are, exposure to sudden 
transitions of temperature, especially when the body is perspiring, disorders of 
the stomach and bowels, particularly from acid or acescent drinks, and other 
circumstances that tend to disorder the balance of the secretions and of the 
circulation. It sometimes arises from the unknown atmospheric influences, 
which develop common catarrh or bronchial influenza : in these diseases the 
pituitous catarrh often forms a most prominent and important pathological part, 
and it may remain after the febrile symptoms have subsided. 
' The summer catarrh^ hay-fever, or hay-asthma, as it is termed from its sup- 
posed connexion with the effluvium of new hay, commonly presents the fea- 
tures of pituitous catarrh in the periodical and intermittent diaracter of its 
attacks. After one attack, pituitous catarrh is very apt to recur ; very slight 
causes, such as peculiar odours, close rooms, and trivial irregularities of £et 
being sufficient to re-excite it In many cases however — from our own expe- 
rience we should say in a considerable majority — bronchorrhosal discharges are 
secondary on organic disease of the heart, tubercles of the lungs, or some other 
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organic lesion, causing obstraction to the circulation through the lnng8,ihefls< 
being a natural mode of relief to the over-distended yessels. Not unfreqoently 
it accompanies or follows dry catarrh or bronchial congestion ; and we shall 
presently find that the pathological difference between the two affections is not 
greaL 

Anatomical charactera. The examination of the air-tubes of those who have 
died during a paroxysm of pituitous catarrh, discovers littie or no trace of in- 
flammation in the bronchial membrane. It is sometimes a little thickened and 
softer than natural, from the infiltration of serum ; sometimes it is perfectly 
pale ; sometimes a few lines or patches of vascularity are seen. The heart is 
commonly found more or less diseased, especially at the left auriculo-ventricular 
orifice ; sometimes there is merely thinning of the walls. More rarely miliair 
tubercles are found in great abundance ; and we have seen an instance of pitm* 
tons catarrh in connexion with malignant disease of the bronchial glands, which 
seemed to press on several of the great pulmonary bloodvessels. These sevend 
results, together with the transitory character, but long-continued recurrence of 
these attacks, the nature of the discharge, the absence of febrile and inflam- 
matory symi^ms in the subjects whom it affects, lead us to consider pituitous 
catarrh as a prqfluvntm depending on a laxity, want of tone, or a mechanical 
obstruction of tiie pulmonary and bronchial vessels, rather than on an inflam- 
mation. 

Prognosis, The importance of this affection varies much according to the 
state of the individual When it attacks a subject enfeebled by age or disease, 
it may prove fatal in a few hours, there not being suficient strength to discharge 
the suffocating accumulation of fluid in the air-tubes. Again, its long con- 
tinuance, when it has by habit become established in the system, may waste the 
body, and by the struggle caused by its frequent attacks it may aggravate or 
induce disease of the heart, and lead to dropsical effusions and otiier serious 
symptoms of a breaking-up of the constitution. In other cases where the body 
is strong, or the disease slight, it may go on for years, impairing the comfort 
rather than destroying the general health of the individual, ts occasional oc- 
currence may even prove salutary in cases of diseased heart, by unloading the 
engorged piUmonary vessels, and averting more formidable evus. Andral re- 
cords an instance in which a sudden temporary attack of pituitous catarrh with 
very profuse discharge was attended with the removal of hydrothorax. In all 
cases the condition of the general health and of other organs, especially the 
heart and lungs, must be duly considered before a prognostic of the probable 
issue of the case can be safely given *, and if there be found by physical ex- 
amination that there is considerable disease of the heart, or a probability of the 
presence of tubercles in the lungs, the case will assume a proportionately 
unfavourable aspect 

Treatment This affection is sometimes very obstinate, particularly when it 
has become established in the habit. The treatment should be considered in 
relation to the attacks of dyspnceaand expectoration, and to the condition of the 
system, and the pulmonary and general circulation, with a view to prevent the 
recurrence of the attacks. The chief indication, when an attack comes on, is 
to shorten its duration by diminishing the pulmonary congestion as far as pos- 
'sible by means of derivatives, and promoting the relief of what remains by 
measures which assist expectoration. From what we have already said oi 
the nature and subjects of the disease, it may be inferred that bloodletting is 
rarely indicated, bnmersing the hands and feet or even the whole body in 
hot water, or still better in a vapour bath, will sometimes, by deriving freely to 
the sur&ce, much relieve the paroxysm of dyspn<£a, and diminish the quantity of 
secretion which accompanies it ; but to take effect, such measures should be 
employed at the earliest feeling of the asthmatic attack, and before the secretion 
commences, otherwise they only weaken the patient and scarcely shorten the 
attack. An emetic will often relieve an attack by determining freely to the 
sor£M^ and by fieuulitating the discharge of any fluid which may have already 
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l)een secreted in the air-tuhes ; and some cases have been signally benefited by 
the repeated use of this remedy. Its violent and disagreeable action, how*- 
erer, precludes its employment in many cases ; particularly in the weakly, and 
those labouring under organic affections of the heart Laennec found tartar- 
emetic in large doses effectual in two cases in which suffocation was threatened* 
Ipecacuanha is however on the whole preferable, and when it cannot be borne as 
an emetic, it is sometimes useful in equalising the circulation and in promoting 
expectoration and perspiration. When the cough is very violent, it may be 
advantageously combined with hyoscyamus, conium, or small quantities of opium. 
In a few cases we have known great relief from the tincture of the lobelia m- 
Jlata, in the dose of firom twenty to thirty drops every hour or two hours, and 
increased according to its effects ; but it is a very uncertain remedy, sometimes 
causing a most unpleasant giddiness and sickness in the dose of ten drops. In 
Subjects that are very weak, with languid circulation, it may be necessary } 
to give stimulants to support the powers of expectoration during the paroxysm* ' 
Of these, strong hot inftision of coffee is the best and the most harmless, but 
it is apt to lose its effect ; and it may be requisite to substitute combinations of 
ether, ammonia, and camphor, with one of the remedies before named. 

The most important object of the treatment is to prevent the recurrence of 
the attacks ; and for this purpose constitutional measures are of more avail than 
those directed particularly to the lungs. Of the latter it may however be 
mentioned, that the habitual promotion of moderate expectoration by small 
doses of ipecacuanha and the balsam of copaiba or Peru, with alkaline attenu* 
ants and other remedies, recommended for bronchial congestion, may sometimes 
prevent that accumulation in the vessels that is apt to end in an astiimatic par- 
oxysm. The occasional application of a blister will sometimes withdraw the 
irritation and flux fh)m the bronchial surface. A course of aperients may also 
give temporary relief, particularly where the complaint originates in a torpid 
state of the bowels ; but drastic purgatives should be avoided, for although 
they may for the time remove the pulmonary symptoms, they injure the tone 
of the digestive organs and insure the recurrence of disorder. In gouty sub« 
jects it is useful to increase the urinary secretion by a moderate use of colchi- 
cum with alkalies. Bat these measures are of little avail, unless attempts be 
made to improve the tone and balance of the vascular system by a mild but 
tonic diet and regimen. The diet should be mild and nutritive, consisting 
chiefly of farinaceous food and plain meat taken at regular hours and in mode- 
rate quantity. Spirituous and fermented liquors should be taken as sparingly 
as the previous habits of the patient and the present strength will allow. Liquids 
of all kinds should be used with limitation, and with due regard to the activity 
of the renal and cutaneous excretions. These should be promoted by regular 
exercise in a bracing but not a too cold air, care always being taken that the 
clothing is sufficient to maintain the temperature of the surface. Such mea- 
sures will generally do more than drugs ; but where they prove insufficient or 
cannot be fully adopted, benefit may sometimes be derived from a course of 
some mild tonic, such as calumbo, cascarilla, or even quinine with a mineral 
acid, or the sulphate of zinc in small doses, or one of the milder preparations of 
steeL 

In cases of hay-asthma, Dr. £lliotson recommends the diffusion of chlorine 
in the air of the patient's apartment, by placing in it saucers, &c. containing 
chlorides of lime or soda. In three out of four cases, this measure afforded 
isignal rdiefl 
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Its symptoma and physical signs, — Causes. — Anatomical character. — Prognosis^ 

^'-'Treatment 

Bronchial Congestion, or congestive asthma, inaccurately termed by Laennec 
dry catarrh, is another affection which exemplifies altered secretion of the 
bronchial membrane without inflammation. It is known more as an asthmatic 
than as a catarrhal affection. 

The symptoms vary much according to its extent In its slightest degrees 
it is experienced by many individ^s, who only in the morning on waking feel 
their breath rather short until they have coughed up a little thick, tough, gray, 
semitransparent or dirty-looking mucus. In its severer degrees, that is, when 
more of the bronchial membrane is affected, the shortness of breath may 
amount to asthma, which comes on in paroxysms ending with hard dry 
cough and the expectoration of the scanty mucus before mentioned. Occa* 
sionally there may be also a thin mucous secretion ; but this is not constant, 
and is obviously not the general cause of the dyspnoea. Sometimes there is 
little or no cough ; and the dyspnoea or rather shortness of breath is not in 
fits, but may last for months and even years without other pectoral symptoms, 
.If an attack of bronchitis supervene, there is a great aggravation of the dys- 
pnoea, often amounting to severe asthima, and the symptoms of the two complaints 
Bxe conjoined. But in simple bronchial congestion there is no fever, or sign 
of inflammation, but sometimes a sense of heat and constriction, or rather of 
stuffing, in the chest There is often however much gastric disorder, with 
swelled and slightly furred tongue, relaxed uvula, and congested tonsils. 

The physical sign of this disease is a more or less complete suspension of 
the respiratory sound in the part affected, whilst the chest at that point 
sounds well on percussion. This suspension is caused by the tumefaction of 
the bronchial membrane, which either of itself, or assisted by the scanty thick 
mucus before-mentioned, obstructs the passage of the air in ordinary re* 
spiration. Sometimes during coughing, or violent efforts of respiration, a 
clicking, wheezing, or sibilant sound announces that the obstruction is not 
quite complete ; and some of the tubes will generally yield some of these 
rhonchi in common breathing. These signs, together with the character of 
the expectoration, will suffice for the diagnosis. 

Causes. Excesses in diet, the sudden removal of cutaneous eruptions, sup- 
pressed gout, and sudden checks given to perspiration or any other free 
«ecretion^ occasionally excite this affection. The|^ causes operating on systems 
not much disposed to inflammatory reaction, such as those of a torpid habit of 
body, destroy the balance of the capillary system, and occasion an undue dis- 
tension or congestion in certain parts of it The same kind of passive con- 
gestion is sometimes more directly occasioned by organic diseases of the heart, 
particularly those in which there is some obstruction in the left ventricle ; and 
these cases frequently are accompanied by the symptoms of dry catarrh. 
. Anatomic€U character. The membrane of the sdr-tubes is generally fonnd 
of a deep red or violet colour, and sometimes partially tumefied, but without 
softening or ulceration. These circumstances, together with the sudden and 
intermitting character of the diseabc in some instances and its long stationary 
duration in others, seem to indicate that the affection rather belongs to the 
class of passive congestions which may be produced and removed, or endure 
for un uncertain period without that tendency to definite terminations which 
inflammations manifest This congestion may doubtless sometimes originate 
in inflammatory affections of the same part ; but according to our experience 
it is more commonly, as already stated, the result of disorders of the digestive 
or other organs, wluch tend to injure the tone of some or other part of the 
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capillary system; and when from prior tendency the hronchial membrane 
becomes its seat, its secretion is impaired and the symptoms above described 
are induced. Occasionally bronchial congestion is conjoined with bronchorrhasa: 
but according to the view which we have taken of that affection, the patho- 
logical causes of the two do not very widely differ, the same ciicnmstuiceB 
wMch cause a loss of tone in the capillaries being capable of either relaxing 
their exhaUtions, or dilating their caUber ; or, what is more usually the case, 
■mne parts of the membrane are affected with one, and some with the other, 
and the result is the expectoration of much thin glairy fluid, with little pellets 
of tough mucus in it . So too by a modification in the properties of the con- 
gested vessels they may be fxcited or relaxed, and relieve themselves by the 
exhalation of their watery contents ; and we accordingly sometimes find an 
attack of catarrh or asthma, at first quite dry, anddevoid of any but the tough 
expectoration, suddenly relieved by a copious discharge of a thin frothy fluid. 
This happens commmily where the congestion is a mechanical result of organic 
disease of the heart 

Prognasig. Dry catarrh, although sometimes severe and difficult to Kmove, 
is rarely a dangerous disease, except in so far as it may be connected with 
organic lesions of the heart or extreme general debility. According to the extent 
of the bronchi affected, the disease varies from a degree not interfering with the 
general health to one amounting to severe asthma. Andral records two in- 
stances in which fiital asphyxia was caused by tough mucus that plug^;ed up one 
of the great bronchi, and which no efforts of coughing were able to remove : 
but these are to be considered as accidental cases ; and generally the expector- 
ation comes at last, to the temporary relief of the breathing even in the 
most severe cases. But the continuance of the disease tends to induce per- 
manent lesions of the pulmonary texture, particularly dilatation of the tubes 
and cells, which tend more constantly to iiigure the function of respiration, 
and sometimes eventually to destroy life. 

Treatment. Depending, as this affection generally does, on constitntioiial 
causes, it requires general treatment as well as measures calculated to improve 
the condition of Sie affected membrane. A due management of the diet, 
avoiding all acid, rich, and irritating articles of food, the promotion and regu- 
lation of the excretions by the appropriate combinations of mild aperients and 
diuretics, such as blue piU, ipecacuanha, rhubarb, aloes, nitre, colchicum, &e. 
followed by mild alterative tonic medicines and suitable exercise, are the 
measures best calculated to restore and maintain that balance and tone of the 
sanguiferous system, which is incompatible with the congestive distensions of 
its parts. 

With regard to the remedies directed to the congested membrane, it is not 
found that those useixil in bronchitis are of much avail here. Bloodletting 
produces little impression. Dry cupping and other means of derivation are 
occasionally of more use. Stimulating applications to the surface of the chest; 
such as turpentine and vinegar or ammonia embrocations, or pitch plasters, or 
even dry rubbing, are frequently of temporary advantage. There are however 
means of increasing the bronchial secretion, and thus reducing the congestion, 
which, as temporary remedies, have considerable efficacy. We have before 
noticed the property which alkalies seem to possess, of determining to the 
bronchial surface ; and we have now to notice in addition their attennant or 
dissolving power, which diminishes the tenacity of the bronchial secretion^ 
augments its quantity, and thus facilitates its expulsion. Their action is pro- 
bably in great measure chemical We know that alkaline remedies render 
tiie urine alkaline, and therefore increase the alkaline quality of the blood. 
Now there is no solvent of mucus more powerful than alkalies ; and it is easy 
to conceive that an alkaline state of the blood can scarcely be compatible wid^ 
the formation of tough solid mucus. Having followed the example of Laennec 
m using this class of remedies, we have found them very beneficial in pro- 
moting expectoration, and relieving the dyspncea of dry catarrh. The liquor 
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Potasses (inxx to zl), carbonate of soda (gr. x to zz), or carbonate of ammonia 
(gr. iy to yj), may be given three or fonr times a day, -with squill, ipecacoanha, 
or oolchicmn, and some narcotic, according to the general state of the system 
and the prevalence of particular symptoms. Laennec recommended also the 
use of alkaline baths, and of sulphur baths in cases complicated with cutaneous 
eruptions. The inhalation of the steam of hot water, alone or with camphor, 
tar vapoar, ammonia, or any other volatile matter which may render it slightly 
stimulating, is sometimes of use. Some patients derive benefit from smoking 
tobacco or stramonium, particularly when there is also a tendency to spasm 
in the bronchi. 
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CkaaratUr amd iistory. — Cauut, — Diagnotis. -^ Proffnosu. — TVeoteieiu;— 

Atonic or parafyiic dftpmcea and itt ireatmmL 

The air-tabes are throughout endowed with nervous and muscular fibres, the 
functions of which contribute to the due perfonnance of the act of breathing. 
The amount of the assistance which they thus contribute in health is not well 
known, but a morbid defect or excess of their operation is the cause of 
a pecutiar class of afiPections of the respiratory organs of a nervous or spas- 
modic character, including Laryngismus Stridulus (Spasm of the Glottis), 
which has been already described. Spasmodic Asthma and Atonic or Parahftic 
DymoBOy Hooping-cough and Neuralgia or Morbid SensibUity of the Air'tubes, 

(5uuracter and history of asthma. The term asthma, is generally given to 
dyspncea occurring in paroxysms. We have seen that attacks of bronchial 
congestion and bronchial flux may come on suddenly, last a longer or shorter 
period, and cease in such a manner as to merit the name of asthma ; by which 
in fact they are generally known in this country. In the greater number of 
cases of asthma, there is reason to suppose that one or other of these affections 
or some degree of inflammation is present, and, by increasing the irritation or 
the irritability of the bronchi, causes an undue contraction of their circular 
fibres. An increased vascularity of the bronchial membrane may heighten 
its sensibility, and augment the contraction of those fibres that are in relation 
to it ; and the same effect may ensue from the irritation of an unusual quantity 
or quality of the secretion within these tubes. So on the other hand tiie con- 
tinuance of inflammation, the thickened and altered condition which it induces 
in the membranes, may tend to impair their sensibility, and ix^ure in propor- 
tion the contractility of the air-tubes. In all these cases, the modification of 
the sensibility and contractility of the air-tubes is secondary to other;, lesions 
that are more essentially vascular. 

But there are also cases of asthma of a purely nervous character ; and this is 
sufficientiy pointed out in the temperament of the patient, the nature of the 
exciting causes, the very sudden attack and removal, and the irregular dura- 
tion of the affection. Thus it commonly occurs in nervous or hysterical sub- 
jects. The attacks are excited by strong or peculiar odours (such as the 
smell of a stable or of ipecacuanha), close rooms, sudden changes or particular 
conditions of the atmosphere, irritations of the stomach, mental emotions, dis- 
ordered menstruation, and the like. These causes often suddenly bring on 
an attack, which, if severe, obliges the patient to assume a remarkaUe and 
very characteristic attitude. The body is bent forwards, with the arms rest- 
ing on the knees ; the chest is contracted, with the feeling of a tight cord or 
hMvy weight upon it ; the fkce is suffused, accompanied with an expression of 
geetx anxiety and distress ; the veins are turgid, and the perspiration copooMf 
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whilst all the muscles of respiration, ordinary and supplementary, are brought 
into full action in order to introduce air into the chest. 

With what amount of success these efforts of respiration are made, may be 
known by applying the ear to the chest, where, in spite of the force of the mo- 
tions, scarcely any sound of passing air is heard. The contractions of the 
muscles often give an external muscular sound ; but within the chest there 
is only a very faint respiratory murmur, with occasional whistling or wheezing. 
The violent action of the muscles of inspiration seems to diminish rather than to 
increase the entrance of air : but when the efforts are less violent, especially 
towards the end of the paroxysm, now and then the air is heard to enter 
freely, as if the obstacle were suddenly removed, but at the next breath there 
is the same obscurity as before. At these temporary returns of the respiratory 
sound we must suppose that the spasm of* the bronchial muscles is for the 
moment relaxed ; and Laennec has pointed out a method of causing at will 
this relaxation, the consideration of which may be useful in enabling us to 
discover the nature of the disease. If we desire a patient who labours under 
the asthmatic spasm to restrain his efforts of breathing, and to hold his breath 
altogether for a few seconds, or, what amounts to the same thing, to count 
with his voice as many numbers as he can without taking breath, and then as 
quietly as i>ossible to breathe again, the air will be heard to enter freely into 
every part of the lungs, but in a breath or two after the spasm regains its 
hold, and the respiration becomes as obscure as ever. 

Laennec used to say by way of explanation that the spasm was thus over- 
come by surprise ; but this expression gives no distinct physiological reason 
for the phenomenon. It does not seem to be explicable without assuming that 
there is a temporary relaxation of a tonic spasm of muscular fibres ; and 
this relaxation we would ascribe to an increased degree of the same cause 
which usually induces the contraction of the same fibres. It is probable that 
the contraction of the circular fibres of the bronchi, excited by a certain de- 
gree of foulness of the air that is within them, is an essential part of natural 
expiration. Now the foulness of the air being increased by holding the breath 
long would stimulate these fibres to their utmost contraction, a contraction 
even beyond that of asthmatic spasm : their irritability is thereby for the mo- 
ment exhausted, the spasm becomes consequently relaxed, and the air is heard 
to enter freely ; but after a few moments' relaxation, the irritability is agiun 
restored, and, the exciting cause of the spasm remaining, the next breath may 
find the contraction as strong as ever. 

The distinctive physical sign then of spasmodic asthma is imperfect sound 
of the respiratory murmur, except after holding the breath, when it becomes 
as loud as, or louder than, usual. The bronchial spasm is often of long 
duration ; but it is liable to temporary increase, causing more decided fits of 
asthma in which the symptoms before described are manifested in the highest 
degree, and on their subsidence the patient is only short-breathed. When the 
bronclual spasm is considerable, especially in the paroxysms, the chest may 
sound ill on percussion, not with the absolutely dull sound produced when 
solid or liquid occupies ^e chest, but a short tight sound, like that which the 
chest yields on a forced expiration. This is caused by the contracted state of 
the lungs when under the infiuence of the bronchial spasm ; the walls of the 
<chest therefore being forced inwards by atmospheric pressure, are not so free 
to vibrate as usual, when this pressure is more nearly balanced on dther side. 
A better sound may generally be obtained by striking on a finger or plexi- 
meter pressed on the chest strongly enough to exceed the contraction of the 
lungs. This contraction when excessive sometimes causes the diaphragm to 
rise higher than usual in the chest, leaving a remarkable hollow in the epi- 
gastrium, and gives to the whole chest a tight and contracted appearance. 

We have remarked that those who suffer much firom spasmo^c asthma are 
seldom free firom a shortness of breathing in the intervals ; and the frequent 
recurrence of the paroxysms generally increases this habitual dyspn(sa« If W9 
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examine their chests, we find the same diminution of respiratory sound as 
daring the paroxysm, but in a less marked degree ; and the test of holding the 
breath proves that the spasm exists here also, having in a measure become 
habituaL The frequent recurrence or long continuance of these spasmodic con- 
tractions of the tubes must lead to permanent diminution of their calibre, and 
the other tissues become changed, and fix the tubes in this constricted size. 
We see the parallel of this in the irritable bladder, which, after long-continued 
attacks of spasm, at last becomes permanently contracted. Where the dis- 
ease is purely spasmodic, this more lasting change might not ensue for a yery 
long period ; but with the spasm there is so commonly associated, either as 
cause or effect, congestion, irritation, or inflammation, that the phenomena 
and effects of these pathological conditions are very commonly combined with 
those of spasmodic asthma. Thus in asthmatic subjects, an attack of bron- 
chitis, bronchial congestion, or bronchorrhcea, will be attended by spasmodic 
exacerbations ; and a fit of nervous asthma which first comes on suddenly as a 
spasm, often terminates in a copious catarrhal secretion. The spasmodic con- 
striction of the bronchial tubes, and the consequent violent yet ineffectual re- 
spiratory efforts, produce a congested state of the pulmonary vessels and partial 
obstruction of the circulation, which disorder the action of the heart, and may 
not be relieved without a free watery discharge from the bronchial membrane. 
On the other hand, asthmatic paroxysms are frequently associated with organic 
diseases of the heart The congestion which these determine in the mem- 
branes and structure of the lungs, increases their sensibility and irritability ; 
and where the circular fibres are naturally disposed to spasm, this congestion 
readily excites it ; and the spasm may not be entirely relaxed until the con- 
gestion is relieved by free secretion from the bronchial membrane. So also, 
irregular gout, or the sudden suppression of an habitual discharge or secretion, 
or of a cutaneous eruption, may determine an irritation and congestion of the 
bronchial surface, accompanied by an asthmatic spasm. 

Causes. In the preceding sketch of the history and pathology of the dis- 
ease we have adverted to some of the causes which occasionally excite asth- 
matic spasm. But when the disease is purely nervous, there must be a condi- 
tion of the nervous system in general, or of the nerves of respiration in 
particular, which gives the bronchial muscles unusual irritability. The nature 
of this condition is involved in much obscurity ; but it may be classed with 
that which gives rise to many spasmodic affections of other muscles, which 
are called nervous or hysterical, and which not unfrequently occur in tiie sub- 
jects of spasmodic asthma. Hence violent mental emotions, long-cohtinued 
iUness, especially such as in itself or by its treatment tends to depress the 
tone of the system, menstrual irregularities, and particular states of die atmo- 
sphere, are among the circumstances which may predispose to, and even pro- 
duce, spasmodic asthma; the predisposition is in some instances distinctly 
hereditary. In a few instances, spasmodic asthma has been more satisfiictorily 
traced to a local cause of irritation, such as a tumour pressing on the pulmo- 
nary plexus, or on the par vagum, in some part of their course. Probably 
the remarkable influence which the state of the stomach and digestive organs 
often exerts on asthmatic affections may be also referred to irritation reflected 
through these nerves. In some instances too a source of irritation has been 
found in a diseased state of the upper part of the spine, occasioning pressure 
on the medulla or on some of those spinal nerves which, communicating with 
the great sympathetic, are also in relation with the nerves of the lungs. 

JOiagrums, The sudden attack and removal of the paroxysms, together with 
the assemblage of physical signs before described, constitute the distinctive 
character of the disease. The slighter tonic or permanent spasm which may 
remain in the interval, and cause an habitual shortness of breath, may also be 
known by the respiration becoming distinct, not on increased effort, but after 
hdding the breatii, as well as by the absence of the signs of other lenons 
^ the hings or h^irt The absence of fever also serreii to distinguish it from 
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inflammatoiy ^seases. From spasmodic affections of the larynx, it may be 
known by the absence of the peculiar hissing or striduloos sound resulting 
from the passage of the air through the constncted glottis. We have before 
remarked that bronchial spasm is generally associated with a congested state 
of the bronchial vessels, ending in secretion ; and it therefore rarely happens 
that during the paroxysm, and especially towards its termination, there are 
not present also many of the signs of catarrh. So likewise where the asthma 
is symptomatic of disease of the heart, the signs of this, and of its various 
pathological effects, are combined with the asthmatic affection. 

Prognosis, Spasmodic asthma, although most distresring and alarming in its 
attacks, is seldom &tal when uncomplicated with organic disease. It is pro- 
bable that the spasmodic constriction, although sufficient to cause a pamful 
feeling of suffocation in the lungs, which are perhaps unusually senmtive, always 
yields before the system can become injured by the imperfect oxygenation of the 
blood. The view which we have given of the temporary relaxation of the 
asthmatic spasm favours this supposition, and explains the well-known fact 
that spasmodic asthma is more distressing than dangerous. But as it is often 
complicated with other affections of the lungs and heart, or its frequent recur- 
rence may tend to induce them, particularly dilatation of the air-cells, pulmo- 
nary congestion and hsemorrhage; dilatation and hypertrophy of the heart, 
&c., we are not to regard asthma as free from dangerous tendencies. We 
have known more than one case of hereditary asthma occasionally attacking 
an individual from the age of childhood to manhood, and terminating at the 
age of between forty and fifty in pulmonary consumption. In such cases tu- 
berculous disease probably existed in a limited extent fh>m a very early pe- 
riod; the asthmatic spasm occasionally supervening on it, and tending to 
increase it. 

Treatment This is to be considered in relation to the paroxysm and to the 
general state of the system in the intervals. The first indication is to counter- 
act the exciting cause of the spasm, the second to remove this cause altogether 
- or to lower the irritability on which it operates. 1. To relax the spasm of the 
bronchial tubes various measures may avail according to its immediate cause: 
when this is chiefly nervous, with little bronchitic or catarrhal complication, 
such antispasmodics as ether, valerian, assafoBtida, opium, belladonna, and es- 
pecially the fumes of stramonium, or tobacco, inhaled into the lungs, will some- 
times succeed ; each of these has proved more successful than the others m 
particular cases, but seldom retuns its efficacy long. A more generally and per- 
manently successful remedy is strong infusion of coffee, long ago recommended 
in this country by Pringle, and much extolled by Laennec We have known 
some asthmatic patients, who relied so much on its efficacy, that the very idea 
of being out of the reach of it would be enough to bring on a fit ; and they 
scrupulously avoided using coffee as an ordinary beverage, lest the habit of 
taking it should impair its efficacy as a remedial agent This is a good rule, 
for this remedy is not free from the tendency of antispasmodics and narcotics, 
in general, to lose their power by frequent exhibition. In most cases it is 
easier to avert an asthmatic paroxysm than to stop or to shorten it when it has 
once begun. Hence, after previous experience has indicated the usual times 
and signs of its approach, tiie remedies before-named may be given with best 
advantage in anticipation of the attack. This is especially the case with the 
smoking of stramonium, which we have often found usenil in this way, and 
rarely so after the fit has begun. In some cases sudden strong impressions on the 
system, such as dashing pails of cold water on the body, or passing slight electric 
shocks through it, have been known to stop a fit of asthma. Strong counter-irri- 
tants and revulsives, such as mustard poultices to the epigastrium, hot turpentine 
fomentations to the chest, and irritant pediluvia, in some cases give relief, but 
in others aggravate the symptoms. Emetics have the same uncertainty of ef- 
fect. If the asthmatic spasm be complicated with an inflammatory or conges- 
tive state of the bronchial or pulmonary vessels^ which ju very frequently ihfi 
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jeue, the treatment recommended for these conditions may be adyantageoiisly 
combined with some of the antispasmodics just mentioned : and when the ner- 
vous affection does not form the chief part of the complaint, it is probably de- 
pendent only on the altered condition of the membrane, which is either in- 
Earned or congested ; and to this condition therefore the remedial agents must 
be chiefly addressed. Under such circumstances depletions and other anti- 
phlogistic measures which are rarely useful in purely spasmodic asthma be- 
come the best remedies. 

2. The fulfilment of the second indication, to diminish excessive irritability 
of the bronchial muscles, and to remove the causes of irritation by which they 
are excited, will be best aimed at by various means which tend to restore a 
proper balance of the functions of the whole system, and to improve the gene- 
ral health. Of these the most effectual are tiiose of diet and regimen. Par- 
ticular rules can scarcely be laid down, and the experience of the patient ia 
required to give a clue to the most eligible plan ; but generally, a simple, light 
but nourishing diet, with great regularity as to hours, and moderation as to ihe 
quantity of food, will be Uie most suitable. The daily use of cold sponging to 
tiie chest, or the shower-bath if it can be borne, and of moderate exercise in 
the open air, avoiding walking against a strong wind, is generally beneficiaL 
Of medicinal agents, besides those necessary to regulate the secretions, which 
always need attention, the metallic tonics sometimes prove useful in diminishing 
the morbid irritability of the bronchial muscles, or of the nerves that influence 
them. We have found in various instances the oxide and sulphate of zinc, the 
sub-nitrate of bismuth, the nitrate of silver, the milder preparations of iron, 
severally beneficial in diminishing the tendency to the recurrence of the par- 
oxysms. Probably these remedies act through the nerves of the stomach, 
which are supplied by the same trunk (the par vagum), with those which influ- 
ence the bronchial fibres ; and they may do this directly, or indirectly, by im- 
proving the condition and function of the stomach, disorders of which in some 
form or other are commonly associated with spasmodic asthma. 

The signs of improvement are (besides the less frequent occurrence and di- 
minished severity and duration of the paroxysms) a more free state of the 
respiration in the intervals, so that the vesicular murmur is pretty audible 
without much wheezing, throughout the chest, and is increased in loudness by 
quicker and deeper inspirations, not stopped or impaired as during the continu- 
ance of the asthmatic tendency, when additional effort will often at any time 
excite the spasm. In the cure of this, as of other spasmodic disorders, it is very 
necessary to study the circumstances that excite the paroxysms in each case, 
in order to be able to avoid them ; for the frequent occurrence of spasm in- 
creases the facility of its return, until it becomes habitual and may be excited 
under almost any circumstances. The evil of an habitual asthma is not only 
the inconvenience and distress occasioned by the paroxysm itself^ but also the 
permanent changes which it may induce in the structures of the lung, such as 
contraction and rigidity of the idr-tubes, congestions, emphysema, and other 
lesions of the parenchyma, and diseases of &e heart and whole circulating 
system. 

Atonic or Parah/tic Dyspnuza. Hitherto we have considered only the spasmodic 
form of asthma, or that dependent on an excessive contractility of the bron- 
chial tubes : but as in examining the elements of dyspnoea we found that defect 
of these properties would disoi^er the process of breathing, we are led to in- 
quire whether there may not be a nervous asthma or dyspnoea of this kind 
from weakness or paralysis of the circular fibres, or of the nerves which regu- 
late their contractions. We have parallel affections of the alimentary and uri- 
nary passages, when from local or general causes their moving fibres become 
torpid or paralysed ; and if we are right in supposing that the action of the 
circular fibres, as well as the elasticity of the longitudinal fibres of the bronchi, 
be essential to the effectual performance of the act of expiration, defects of the 
properties of these tissues must cause a proportionate imperfection in this act. 
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We meet with mstances of dyspnoea generally accompanying chronic bronchi^ 
tic affections, hut sometimes in hysterical females and other nervous subjects^ 
in which this difficulty of expiration is the prominent feature; this part of re- 
spiration being wheezing, prolonged and attended with effort, whilst inspiration 
is comparativSy short and easy. So also we see the defective action of the con- 
tractile fibres of the intestinal tube arise sometimes fW>m previous over-irrita- 
tion, and sometimes fW>m more directly weakening or paralysing causes, and 
sometimes fVom that irregular distribution of nervous influence which produces 
the phenomena commonly called hystericaL Nay, if we consider that irritations 
first exalt, and afterwards iigure, the contractile properties of hollow organs or 
tubes, and that these irritations or inflammations affect successively different 
parts of the same tubes, we can understand that spasmodic and relaxed asthma 
may co-exist in the same person, one part of the bronchial tubes being unduly 
contracted, and another unduly relaxed, fW>m an irregular distribution of the 
property of irritability. This subject will be noticed again under Dilated 
Bronchi and Air-cells. 

Treatment Depending as this affection usually does on previous inflamma- 
tory or congestive affections of the air-tubes, the remedies generally useful at 
the decline of those lesions are such as may be supposed to act in some measure 
by stimulating or giving tone to the bronchial fibres. Thus ammoniacum, 
benzoin, myrrh, the baSams of Copaiba and Peru, and the inhalation of tar 
and other stimulating vapours, besides their operation on the secerning func- 
tion of the air-tubes, may probably have an influence of this kind on their mov-* 
ing fibres ; and they may thus improve their powers in relation to the act of 
both expiration and expectoration, the difficulty of which often forms the most 
prominent feature of many protracted inflammatory and congestive disorders 
of the air-tubes. 



HOOPING-COUGH. 



Symptoms — Division into three stages. — Varieties and complications. — Causes, 
— Anatomical characters, — Nature. — Diagnosis. — Prognosis — Treatment 

The disease known by the names hooping-cough^ pertussis, chincough, convulsive 
cough of children, and which generally occars once only during Ufe, seems to 
combine several of the characters of inflammatory affections of the air-tubes 
with those of a nervous description, already adverted to, and, fh)m its occa- 
sional severity and frequent complication with other serious diseases, merits 
careful consideration. 

Symptoms. The simple or uncomplicated form of hooping-cough generally 
exhibits three stages : in ihe first it is inflammatory, a bronchitis or catarrhal 
inflammation ; in the second it is both an inflammatory or at least congestive and 
nervous affection ; in the third it is entirely nervous, although it may in some 
cases be complicated with alterations in the pulmonary structure. The first stage 
commonly begins as an ordinary cold, often accompanied with coryza, but there 
is more headach, languor, and often more febrile disturbance than usual ; these 
symptoms sometimes precede the cough, which however begins earlier than 
in an ordinary cold. The general symptoms vary greatiy in degree ; being 
in some cases very severe, in others very slight, and not sufficient to require 
treatment In the former case the pectoral symptoms are also very severe at 
first, with pain, soreness and oppression of the chest, dyspncea, and other symp- 
toms of severe bronchitis. The cough is at first hard, short, and ringing, being 
apparently excited by the irritation of a thin saline-tasted mucus in the glottis. 
The transition to the second stage, which commonly, takes place in ft-om four 
to eight days, is marked by the cough coming on more in fits and of a more 
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violent cbflTaeter. The tickling in the throat is less constant, bnt when it 
comes it cannot be borne an instant, bnt excites an uncontrollable cough, con*> 
sisting of many repeated violent expiratory efforts followed by a long inspi-* 
ration, which, by the hooping or crowing noise often accompanying it, may be 
known to be drawn through an imperfectly opened glottis. 

The hooping depends on an undue irritability of the laymgeal and bron*^ 
chial muscles, so that they do not relax, as usuail, during the act of taking 
breath. But this sonorous back draught is not always heard in this complaint^ 
particularly if the subject be not very young; and on the other hand it often 
accompanies other severe kinds of cough in children, in whom the aperture of 
the glottis is small and disposed to contract. This is fUrther illustrated by the 
result of auscultation. On applying the ear to the chest of a child during a fit 
of hooping-cough, one is surprised to hear so little sound of respiration within 
the chest with all the violent external motions ; and during the sonorous back 
draught, there is scarcely any sound of air entering the pulmonary tissue. 
This is to be ascribed to the continued contraction of the glottis and large 
bronchial tubes preventing the fur from penetrating to the vesicular texture 
with sufficient force to produce the ordinary respiratory murmur ; for in tlie 
convulsive cough of adults there is no obstructed hooping inspiration, but a 
full forcible one which is heard loudly in all parts of the chest The other 
physical signs of pertussis do not differ from tiiose of mild bronchitis ; there 
being often variable sonorous, sibilant, and mucous rhonchi in the upper and 
middle parts of the chest The fits of coughing generally terminate in the 
discharge of a thin glairy mucus ; and such is the violence of the action of the 
abdominal muscles that the contents of the stomach are often forced up by 
it This termination of the cough in vomiting is merely the result of the 
violence of the action which produces the cough : as soon as the muscular 
efforts have compressed the chest as far as it will yield, their force falls on 
the stomach, and in proportion as the cardiac orifice yields is the completenesa 
of the act of vomiting. This disposition is increased by habit ; and conse- 
quently as the disease advances the fits of cough often terminate more fre-> 
quently and speedily by vomiting or retching. The violent and convulsive 
character of the cough is its most characteristic feature ; the face and neck 
become red or purple, and turgid ; the eyes are injected ; the throat, chest, and 
abdomen are quite sore with straining, and the whole frame is so shaken, that the 
child is obliged to lay hold of something to afford support, and seems to be on the 
verge of suffocation. It is no wonder, that with such straining the expector- 
ation should be sometimes streaked with blood, or that blood should flow from 
the nose ; yet this, does not happen very often, but chiefly in the plethoric, or 
in those predisposed to epistaxis, and, if not excessive, is salutary. No wonder 
too that convulsions, coma, and other cerebral affections, are sometimes in- 
duced in young and delicate subjects. At this time the violent paroxysms of 
cough sometimes cause mechanical injury of the apparatus of respiration 
and circulation : the air-tubes and cells become partisdly dilated or ruptured,, 
the passage of the blood through the lungs is impeded, congestions are pro- 
duced, the action of the heart is disordered, the foramen ovale may sometimes 
be reopened, giving rise to blue discoloration and a*demaof the suiface, &c. At 
this period in severe cases also there is often remittent fever at night ; and 
with it there may be combined the various inflammatory complications in the 
chest, head, and abdomen, which constitute the chief source of danger in 
these cases in pertussis. We shall advert to these hereafter. In slight 
cases there may be no fever, and little fuuctional disturbance in the intervals, 
of the cough ; but the common presence of the sonorous and mucous rhonchus,. 
particularly before and after the cough, and the mucous expectoration in 
which the cough generally terminates, indicate that in all cases it is still a 
bronchitic or catarrhal as well as a nervous affection : and in fact, as this stage 
declines, the expectoration generally assumes the more consistent and opaque 
form which characterises the concocted sputa of a terminating bronchitis* 
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This change, wliieli may occur from the third to the sixth ireek after ffnt 
commencement of the disease, marks its transition to the thwi or purely ner* 
TOQS stage. There is g^reat yariety in its seyerity in different subjects : in 
some the convulsive cough may only come on twice or thrice in the twenty- 
four hours, and cease in the course of a few days : in others it rapidly loses its 
^ouTulsive character and subsides like a common cough ; in the nugority of 
instances, however, it retains its convulsive character to the last, but becomes 
less frequent in its attacks, and ceases from six to ten weeks fr*om the com«* 
mencement of the disease. Delicate nervous children often suffer long and 
severely in this last stage, which assumes somewhat the form of a chronic 
•convulsive disease ; and even after it has itself ceased, for a long time it gives 
its character to any Aresh cough that may be contracted from oUier causes. 

Varieties and complications. The first Or febrile stage of the disease is com-* 
plicated occasionally with extensive bronchitis, and more rarely with pneu- 
monia, pleurisy, or croup. These complications generally occur at times of 
the year, and in situations, in which such affections prevul ; or they, as well 
as other complications, maybe the result of individual predisposition developed 
by the fever which accompanies the disease. The greater intensity of the in- 
flammatory and febrile symptoms, the more continued oppresdon and pun in 
the chest or throat, permanent frequency of the breathing and pulse, with the 
physical signs distinctive of these several affections, mark their occurrence. 
The cough becomes less violent and sonorous, but still firequent, and in the in- 
tervals the mucous or crepitant rhonchus is heard in the chest, or there may be 
partial absence of the respiratory murmur, with dulness on percussion. Less 
commonly the membranes of the brain are affected, and the grinding of the teeth, 
the rolling of the head, intolerance of kght, contracted pupil, followed by squint- 
ing, vomiting, screaming, &c indicate the presence of acute hydrocephalus. 

With any of these complications uwsubdued by treatment the disease may 
prove fatal in the course of a few days with the usual symptoms of these af- 
fections. In the second stage the most frequent complications are partial 
pneumonia, hydrocephalus, and gastro-intestinal inflammation. Circomscribed 
or lobular peripneumony is a very common and fatal complication of severe 
hooping-cough among the children of the poor. It causes continued dyspnoea 
with quick pulse and hot skin, and crepitation or obstructed respiration and 
dulness in some part of the chest. Effdsion in the brain may be apprehended 
when convulsions come on, or when between the fits of coughing the child 
rolls his head from side to side, with moans indicative of pain, or when he 
lies in a lethargic or half comatose state, with dilated or contracted pupil, 
strabismus, and paralysis or contraction of some of the limbs. This formidable 
complication is by no means uncommon in young children during the period 
of dentition. Gastric mucous inflammation is marked by the characteristic 
appearance of the tongue, continual thirst, occasional vomiting not excited 
by the cough, pain or tenderness at the epigastrium, looseness of the bowels, 
the stools being offensive, dark or clay-coloured ; or in some cases constipation, 
scanty high-coloured urine, with burning heat coming on at night, followed 
by perspiration, progressive emaciation, &c. These signs of gastric irritation 
are sometimes combined or followed by those of inflammation imd effusion in 
the head ; or if this organ escape, and the abdominal irritation proceed, ac- 
companied by the cough, it may terminate in tuberculous disease of the lungs 
or of the mesenteric glands. In these complicated cases, if the patient survive 
the dangerous lesions until the usual period of the third or nervous stage, the 
phenomena of this stage vary much according to the nature of the complication, 
the convulsive cough being sometimes absent and sometimes unusually severe 
in the cephalic cases.; whilst those, in which the gastro-intestinal membrane or 
the longs take on permanent disease, in some instances retain the convulsive 
character, and in others they present merely that of chronic cough. 

Causes. Hooping-cough may occur epidemically, sporadically, or it may 
be propagated by infection. The latter cause is questioned by some writerSi 
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but there is as much evidence in favour of the infectious properties of this as 
there is of any other disease, it having been known to spread among a family 
and neighbourhood from one case brought from a distant part ; and its ex- 
tension to other children being often prevented by their removal. It resembles 
the other contagious diseases of children in its rarely occurring more than 
once in the same individuaL Like these, however, the disease spreads more 
rapidly under certain unknown epidemic influences ; and passes by individuals 
in a manner that proves some bodily predisposition to be necessary for its 
production. Its epidemic prevalence has been frequently observed to accom- 
pany that of measles ; the one disease sometimes succeeding to the other. 

The period of life in which it most commonly occurs is between the ages 
of two months and twelve or fourteen years, but it occasionally happens 
before and after, and a few individuals escape it entirely. On the other hand, 
when it has occurred during infimcy, it occasionally though very rarely recurs 
in after life. This happened to the writer, who suffered severely from a second 
attack in Paris in 1826, having probably contracted it during his attendance 
at the Hopital des Enfans Malades. Motiiers have also been known to have the 
disease a second time when suckling a child labouring under it We have 
seen many instances in which adults, who in early life had pertussis, contract 
a cough of a convulsive character during the prevalence of the disease among 
children in the house. It has been occasionally observed when hooping-cough 
attacks adults, the paroxysms recur during the night only, interrupting sleep 
and exhausting the strength. In children also the paroxysms are often more 
fireqnent and violent during the night The infectious properties of the com- 
plaint probably last during its two first stages, but this is very uncertain. 

Anatomical characters. As hooping-cough rarely proves fatal, except in 
consequence of its complication with some other disease, it u not easy 
to learn from anatomy its essential effects. Most writers agree, however, 
that the lining membrane of the windpipe, from the epiglottis to its larger 
branches, is more or less ii^ected and often covered by a thick mucus, and the 
bronchial glands are also red and much enlarged. Dr. Copland adds his 
testimony to that of Ozanam of Milan that the oesophagus also bears marks of 
inflammation ; and he mentions having observed inflammatory appearances 
in the medulla oblongata and its membranes, even when there was no other 
remarkable lesion within the cranium, but he does not state what these ap- 
pearances were. In the complicated cases, the common effects of inflammation 
are found in the organs which have been peculiarly affected. Thus in the 
bronchitic cases the bronchial membrane is much more extensively inflamed 
than usual, and the tubes are everywhere filled with spurious mucus, some- 
times mixed with pus. The results of pneumonia are seen in the engorgement 
and hepatisation of portions of the lungs, in these cases often confined to 
lobules, particularly about their margin. In more protracted cases tuberculous 
deposits are sometimes formed, and the air cells and tubes are often irregularly 
dilated. Various products of inflammation are, in some instances, met with in 
the pleura and pericardium. When the head has been affected, serous effusion 
and opacity of the membranes have been seen in the bndn, and rarely 
softening of its substance. When there has been remittent fever the mucous 
membrane of the ileum, csecum, and colon is found inflamed, and occasionally 
ulcerated, and the mesenteric glands enlarged ; in prolonged cases with a scro- 
fulous tendency, tuberculous matter is deposited in these glands. 

Pathology, There has been a great diversity of opinion respecting the nature 
and essential seat of pertussis. Cullen, Guibert, Hoffmann, Hi&land, and 
most other German authors, consider the disease as essentially nervous, de- 
pending on irritation (not inflammation) of various parts of the nervous 
system, particularly the phrenic and pneumogastric nerves, and causing 
spasmodic action of the larynx, diaphragm, and stomach. Leroi, Webster, and 
Be^^ ascribe the disease to inflammatory irritation of the brain and its mem- 
branes. Watt, Badham, Dawson, Dewees, Guersent, Laennec, and most other 
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French authors hold the disefue to be essenliallj bronchitic or catarrhal, with 
the addition of convnlsiye action of the diaphragm and larynx, excited, ac- 
cording to some, by an excessive sensibility of the inflamed bronchial mem- 
brane. A third Tieir, particularly maintained by Desmelles, is that hooping- 
eongh depends on inflammation of the bronchi speedily causing irritation in 
the bndn, whence is reflected convulsive excitement of Uie diaphragm, muscles 
of the larynx, &c. which gives to the cough its peculiar character. I>r. Cop- 
land considers the disease to be essentially a nervous irritation, commencing 
in the respiratory surfaces, and through the nerves, chiefly the pneumogastrie, 
transferred to the medulla oblongata, whence it again affects the respiratory 
apparatus and sometimes the stomach ; and that predisposing or concurrent 
causes may readily convert this irritation, at either of its seats, into inflam-* 
mation. 

In reference to these different views we may remark that in many instances 
they do not sufficiently regard the physiologioed character of those morbid mo- 
tions which form the chief feature of hooping-cough. Thus we find much as- 
cribed to the phrenic nerve and diaphragm, when it is obvious that these agents 
of inspiration are little, if at all, concerned in the motions which constitute 
the cough. We regard hooping-cough as originating in a specific irritation 
(almost always inflammatory at first) of the lining membrane of the upper 
portions of the air passages. This irritation is in the first stage constant, and 
accompanied with cough and expectoration, like those of common inflammatory 
catarrh ; but in the second stage it peculiarly increases the irritability of the 
laryngeal constrictor and bronchial muscles, and of the nerves which excite 
the contractions of these as well as of the expiratory muscles which are sym- 
pathetically associated with them — those in fkct which are concerned in the 
act of coughing. The peculiar cough of pertussis resembles that excited by a 
foreign body directiy irritating the glottis ; in fiict it is properly called pertussis, 
for it consists of an exaggeration of all the actions of an ordinary cough and 
of nothing more ; and there is no more reason for seeking its cause in the 
brain or spinal marrow, than there is for refbrring excessive vomiting or dy- 
senteric straining to this seat It is unnecessary to go further than the re- 
spiratory apparatus for an explanation of the phenomena of hooping-cough. 
The irritation which at first extends to the vessels and is more constant, be- 
comes afterwards purely, nervous, and, like other local nervous affections, such 
as neuralgia, spasms, nervous colic, &c., manifests its effects only occasionally, 
perhaps under the influence of some additional exciting cause. The various 
complications which so much increase the danger of hooping-cough, we would 
regard chiefly as the effects of the violent cough, sometimes assisted by predis- 
positions to particular diseases or by co-operating causes. Any one who has 
witnessed the severe paroxysms of hooping-cough can scarcely wonder that it 
may produce in the head, in the lungs, and in the abdomen, serious congestions, 
which previous tendencies, or additional exciting causes, may readily convert 
into inflammation and its effects — hydrocephalus, pneumonia, and intestinal 
disease. 

Diagnosis, The convulsive character of the cough, consisting of a rapid 
succession of violent short expirations, followed by a long inspiration, which 
is hooping in young children, forms the most distinctive feature of pertussis. 
Its termination in the discharge of glairy mucus, or of the contents of the sto- 
mach, also seldom happens habitually in other coughs. The convulsive or 
hysterical cough of adults sometimes exactly resembles pertussis even in the 
hoop ; but the history of the case, and the alternation of the affection with 
other nervous complaints, will serve to distinguish it. 

Prognosis. Hooping-cough, when occurring in children previously healthy, 
and not disposed to visceral disease, and when unattended with high fever 
at its commencement or with great violence and ft-equency of the paroxysms 
afterwards, is not a dangerous disease. But it is highly dangerous and de- 
structive when, either from the delicacy or previous tendency of the subject, or 
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.£rom the iriolence of the cough, it becomes complicated inth isflaiiamatory dr 
eongestive lesions of the head, chest, or abdomen. When, therefore* it attacks 
young children, under two years old, who are under the additional izifluence of 
the irritation of early dentition ; or when it attacks children who are delicate 
from constituti<m or prior disease, or who belong to a family in which hy- 
drocephalus or serofhla has prevailed; or when it comes on in any subject with 
high fever, difficult breathing, and other signs of comj^cations ; or when from 
the extreme violence and frequency of the cough tl^se may be expected to 
ensue, — the prognosis must be expressed in terms of uncertainty. 

Treatment The three stages which the disease presents, form the ground of 
indications of treatment, varying as the complaint advances ; and the compli- 
cations, when present, will lUso furmsh further indications. In the first stage 
moderate antiphlogistic measures ; in the second, these in combination with 
expectorants and sedatives to allay the nervous and muscular irritability ; and 
in the third stage, antispasmodics and nervous tonics, — ^form the chief IndK^tio&s 
of treatment of simple hooping-cough. In the milder cases, very trifling mea- 
sures, such as an occasional emetic and mild aperients, and avoiding imprudent 
exposure when the weather is variable, may suffice ; and, except in the early 
stages, confinement is unnecessary : in the severer forms, however, close 
attention to the symptoms will be required throughout the complaint. 

The first stage is to be treated much in the same way as ordinary catarrhal 
bronchitis, which it resembles. BloodlettiDg only in the plethoric or when in- 
flammation runs high, antimonial expectorants, and occasional mild mer- 
curial and other aperients, are the chief remedies. K there be much heat of 
akin, a few doses of James's powder, or of an antimonial saline with nitre, 
should be given. 

In the second stage, the antimonial expectorant may be continued with ad- 
vantage ; but it must now be combined with a sedative, to diminish tha 
violence of the paroxysms of cough. These paroxysms generally terminate 
with the expectoration of glairy mucus ; and, by favouring this secretion, 
antimonial or ipecacuanha wine in small doses, combined with an alkali, as 
in bronchitis, will generally shorten the duration of the fit. Full emetic doses 
have been very strongly recommended with the same view *, but, except in 
case of accumulated bronchial secretion, we consider that equal benefit may 
be derived from expectorant or slightly nauseating doses, for they are fiir less 
weakening, and are quite sufficient to induce vomiting if that be desirable. 
Of sedatives, those most recommended are hydrocyanic acid, belladonna, and 
opium. The first has been highly extolled by Drs. Granville, Elliotson, and 
Roe ; but its administration demands great caution, especially in young chil> 
dren, for its sedative influence affects the heart as well as the muscles and 
nerves of respiration ; and the circulation of very young subjects, if suddenly 
depressed, does not readily recover its power. Belladonna has been much 
recommended by several continental practitioners. We have found it more 
aafe and more effectual than prussic acid ; and its dose may be consider- 
ably increased without any real risk. We have given a quarter of a grain 
three times a day to a child of two years old, half a grain to one of four, and a 
whole grain to one of eight years of age ; and increased these quantities to 
double and more when they ceased to relieve. These doses generally cause 
dilatation of the pupil ; and we conceive that the remedial agency of the drug 
depends on the same power to diminish the irritability in the laryngeal and 
bronchial nerves and muscles, which is thus evinced with regard to the iris. 
In a few cases there have been some feelings of heat and dryness in the throat, 
^ddiness, and pain over the eyes ; but these symptoms soon cease when the 
medicine is discontinued. They are more alarming than dangerous, for in- 
stances have occurred of upwards of a drachm of the extract being taken with- 
out any bad effects further than the continuance of these symptoms for a day 
or two. Belladonna often signally ^minishes the violence and frequency of 
the paroxysms of cough ; Wt as it is liable to lose its efficacy by constant use, 
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it is better to intermit it for a few days, and then resume it In the more 
violent cases, it is necessary to resort to the stronger sedative — opium. It is 
best given in form of solution of one of the salts of morphia, combined with 
ipecacuanha and small occasional doses of calomel or hydr. cum creta. It» 
administration requires much caution in very young children and those with 
cephalic symptoms : in these it should be always combined with calomel. Syrup 
of poppies is objectionable on account of the uncertainty of its strength. 

At the early part of the second stage, blisters are often beneficial, especially 
if there be more than usual bronchial inflammation : with young children they 
should not be left on for more than three hours. Afterwards stimulant and 
anodyne liniments rubbed over the whole chest occasionally prove useftil. 
Camphorated liniment, with additions of oil of turpentine or amber and ammonia, 
may be applied. Tartar-emetic ointment has also been recommended for the 
same purpose ; but it is less eligible, for the painful pustules which it excites 
prevent the continuance of the daily friction to which embrocations seem to 
owe much of their efficacy. 

In the third stage, when the complaint is purely nervous, besides the se- 
datives and antispasmodic embrocations, another class of remedies becomes of 
great utility — tonics and even stimulants. Bark, myrrh, preparations of iron, 
arsenic, sulphate and oxide of zinc, nitrate of silver, assafoetida, musk, tinc- 
ture of cantharides, and many other medicines of this class, have been much 
extolled by different writers; and each, perhaps, is occasionally useful in 
particular cases. In the choice of them, the practitioner must be guided by- 
general principles or analogies. Thus in cases presenting a periodic character 
attended by debility, bark or arsenic may be most suitable : in those of a more 
convulsive type, assafoetida, musk, or tincture of cantharides, followed by the 
preparations of zinc or silver, may be fbund useful ; whilst in cases decidedly 
asthenic, steel medicines are far more effectual. Of the latter, the ammo- 
niated iron and carbonate of iron are generally the best preparations. M. 
Lombard of Geneva has recently written strongly in favour of the carbonate of 
iron, which he uses to the extent of twenty-four to thirty grains in the day even 
for very young children. In the employment ol this and other tonic remedies, 
it is important to keep the excretions free ; and to withhold the tonic, if there be 
any signs of obstruction, inflammation, or vascular irritation. » 

Diet and regimen. In the early stage the diet must be Ught, consisting of 
milk and farinaceous food. In the second stage white meat or jelly may be 
-allowed ; and children who are pallid may sometimes with advantage be per- 
mitted to take meat and the more nourishing articles. In the third stage the 
diet may be as in health. In the first or inflammatory stage of hooping-cough 
the child should be confined to the house and warmly clothed ; and exposnre 
of every kind should be avoided as much as in bronchitis. But towards the 
•end of the second stage, when all feverishness and sharpness of the pulse have 
•subsided, much benefit may be derived from the open air, and especially from 
a change of air. In the last stage, a change of air is almost a specific ; any 
kind of change, and although only to the distance of a few miles, will some- 
times entirely remove a cough that has baffled all medicines. 

Treatment of the complications. When in the early stages of the disease, con- 
nected with its febrile onset, there are signs of inflammation in the head or chest, 
the appropriate antiphlogistic treatment must be employed, but not with the 
same freedom as if this inflammation were the only lesion. No antiphlogistic 
treatment will stop the course of hooping-cough ; and a certain amount of strength 
must be reserved to support the patient through it With this qualification we 
may refer to Acute Hydrocephalus and Pneumonia for the treatment proper 
in these complications. The congestive and inflammatory complications arising 
in the second stage from the violence of the cough and other concurrent causes, 
may be more successfully guarded against than cured. A few leeches to the 
head or chest, when any signs of congestion or irritation show themselves there, 
tiie occasional exhibition of mercuri^ aperients, the removal of dental irritation 
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by f^ scarification of the gums, and the continued use of measures calculated 
to diminish the violence and bad effects of the cough, constitute the chief means 
of preventing the production of serious disease. Of these, none is more impor- 
tant than the precaution of raising the child to a proper posture when attacked 
by the cough. It is a case in which a careful nurse is invaluable. The child 
should never be allowed to lie, or to hang its head down, during the severe fits. 
The paroxysms when very severe, and causing great turgescence and lividity of 
the fiice, may often be cut short by dashing cold water on the face, or by blowing 
into the ear. When once hydrocephalus or pneumonia has been induced, it 
must be treated, as far as the strength will bear, in the usual way ; but from the 
weakness resulting from the previous disease, and from the repetition of the cough 
which it yet induces, these secondary forms of lesions are more fktal than when 
they, occur idiopathically. Remittent fever, or other symptoms of gastric irri-^ 
tation, must be treated on the usual plan of mild alterative aperients, a strictly 
regulated diet, occasional warm baths, &c In case of chronic bronchitis, pneu* 
monia, or pleurisy, which in some instances succeed to hooping-cough, the 
treatment recommended for these affections must be adopted. 

The convulsive cough of adults, not of a specific nature, is generally associated 
or alternated with other forms of spasmodic or convulsive disease, in which there- 
is a great mobility of various muscles, an exaltation of the natural relation which 
subsists between certain nerves and the muscles which they influence. In several 
such cases, we have found extract of belladonna with the pilula aloes and as- 
safflBtida, and a galbanum or pitch plaister to the chest or back, give most ef-> 
fectual relief. Where the complaint is more obstinate, a course of the metallic 
salts, subnitrate of bismuth, nitrate of silver, sulphate of zinc or ammoniaret of 
copper, is often success^ in removing it. They may generally be much aided 
by the shower-bath, country air, exercise, and other means which diminish 
the mobility of the nervous system. 

Neubalgia, or Painful Sensibiuty, of the Air-tubes. 

A pain in the larynx or under the sternum is sometimes produced indepen- 
dently of inflammation or any other affection. It is most commonly excited by 
breathing cold air, but sometimes comes on independently of any such cause. 
This morbid sensibility, although often, is not invariably accompanied by in- 
creased contractility. Spasmodic asthma, or spasm of the glottis, may be 
unattended with any other pain than that common to dyspnoea ; and on the 
other hand, the weak or relaxed state of the bronchial tubes, marked by dif- 
ficult or imperfect expiration, is sometimes accompanied by an increased sen- 
sibility of the bronchial membrane, so that the breathing of cold or irritating 
air becomes unusually painfuL Under such circumstances the pain may be con- 
sidered as nervous, depending on an excessive sensibility of the sentient fila- 
ments of- the par vagum, like the gastrodynia and morbid sensibility of its 
gastric branch. 

Treatment The direct application of narcotics, by inhaling their vapour or 
smoke, will sometimes relieve nervous pain of the air-tubes. The vapour of hot 
water charged with camphor or conium with an alkali, smoking a cigar, or even 
holding in the mouth a lump of camphor or a warm aromatic lozenge, a bit of 
ginger, or a clove, will in some cases remove the pain, and enable the individual 
to take breath freely. Where cold air only excites the pain, a respirator, or 
some warm porous material held to the mouth, will prevent it But it is better to 
attempt to reduce the morbid sensibility by the daily use of the shower-bath, or 
by freely sponging the throat and chest with vinegar or salt water, at first tepid, 
but after a few days quite cold. 
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STRUCTURAL LESIONS OF THE AHUTUBES. 

Hypertrophf and induration, — Dilatatton, Contractum and OhUteraiUon. ^* 

Ulceration, — Tumours. 

HyPEBTBOPHT Ain> lNI>imATION OF THE AlB-TuBBB. 

Changes of structore in the bronchial tubes are most commoiiljr the result 
of inflammatioii, or of some kindred modification of the nntritiTe prooeai. 
Frequent recurrence or long continuance of inflammation of the bronciiial 
membranes, as in other structares, changes their condition, and the mechanical 
forces to which they are subjected in the fhnction of resiaration may -wBr 
riously modify this change. The most simple change of structure is a meae 
thickening of the mucous and submucous tiasoes. This generally in some 
degree accompanies acute inflammations, but is then only temporary, and sub- 
sides as the secretion becomes free and albuminous ; being caused, probably, by 
only an infiltration of the pores of the tissue with soft lymph, which, as the in- 
flammation subsides, is eliminated and expectorated with the mucus of the 
membrane. The deposits that are the most readily produced by inflammation 
in highly vital tissues, are also the most readily remoYed ; and thus it is that 
the soft albuminous matter that is effused by acute inflammation in cellnl«r 
textures and in parenchymatous organs in general, if it be not so abundant as 
to compress the vessels, becomes absorbed as the inflammation subsides. 

But it is otherwise when the inflammation recurs frequently, or lasts long ; 
for it then causes an effusion less susceptible of absorption, invoWes the less 
vital structures ; and as the changes induced are slow, so they are more perma- 
nent, because they become identified with the nutritiye or reparative fianctiong 
of these tissues. A degree of hypertrophy is then produced of some or all of the 
various tissues composing the tubes. Sometimes there is extraordinary thickening 
of the mucous membrane, so that it forms projections within the tube. Moie 
commonly, however, it is the harder and less vital textures that undergo the 
change, and its effect is to increase the rigidity of the tubes, so that there is a 
diminution of their expansibility and contractility. Nothing is more comiiKni 
than to find the air-tubes of persons who have long suffered from bronchitis^ 
presenting an unusual development of the longitudinal elastic fibres. In other 
cases, the outer cellular coat of the larger bronchi is thickened and indurated* 
and their cartilages are sometimes partially ossified. Any of these changes 
has the effect of rendering the lungs less easily expansible in respiration : die 
first in particular is a common cause of the short breath from which persons 
frequently affected with bronchitis generally suffer ; and although not often 
serious in itself, yet it may so abridge the sphere of the function of respiration 
as to make its increased exertion, during bodily exercise, a matter of difficulty 
and disorder, and to render it ill able to bear any other disease, to which die 
lungs can in general adapt themselves by supplementary efforts. 

The chief sign of hypertrophy of the longitudinal fibres, and of increased 
rigidity of the tubes generally, is difficulty of inspiration, which is short, quick, 
and performed with an effort, especially on midking any exertion ; whilst the 
expiration is comparatively easy: but both acts are often aoeompanied by 
wheezing sounds from irregolarities in the calibre of some of the tubes, and 
frequentiy from partial congestion or inflammation, from which tubes thus 
diseased are rarely free. The vesicular murmur is impaired, and the expansion 
of the whole chest is perceptibly limited. These signs resemble those of spas- 
modic asthma, except that they are permanent, and are not removed as the 
latter may be, for an instant, on breathing after holding the breath in the 
manner before described. 
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Inasmuch as these lesions seem to arise from contmued inflammation, it he- 
comes of the more importance to direct remedies against those forms of hron- 
chitis that are habitual or frequently recorring. An imperfectly cured cough 
will often harass a patient for months, and e^en for years. Jn process of time 
the breathing becomes permanently shortened, and an irritation is often fixed 
in some of the tubes, manifesting its effect on their secreting function by 
habitual expectoration, generally &in and mucous, sometimes muco-purulent 
This affection varies greatly in degree. We have known several cases of ha- 
bitual dyspnoea, presenting the characters now described, ultimately prove 
fatal, and after death no other lesion discovered than a general redness of the 
membrane lining the larger tubes, and an extraordinary development of the 
longitudinal fibres. There is one point with regard to treatment particularly 
suggested by a knowledge of this change of structure, that not only should the 
practitioner persevere in the use of the means which tend to eradicate the low 
degrees of inflammation that produce it, especially alkaline expectorants and 
counter-irritants, but he should also endeavour to countervail, by mechanical 
means, that mechanical limitation which this change induces in the size of the 
tubes. If the patient use no exertion and give his lungs little play, any increase 
in the rigidity of the tubes will more readily &k. them in their present contracted 
state; hut if he take moderate exercise, increased as habit improves his power, 
the lungs will he kept in that tree mobile condition that is least favourable to 
rigidity or deposition of any kind. Probably special efforts of inhalation 
would be useful with the same view ; and as this might be combined with some 
mildly stimulating vapour, such as that of water impregnated with tar or cam- 
phor, it might he also serviceable in improving the secreting properties of the 
membrane. It is obvious, however, that great discretion is necessary in the 
employment of these mechanical means, for if they strain the tuhes beyond the 
dne limits, they may cause a morbid yielding of the walls, and increased inflam- 
mation ; and if exertion be used beyond what the fimction of circulation can 
readily support, it will occasion congestion in the lungs, which may aggravate 
the original disease, and induce lesions of other kinds. These mechanical 
measures are more adapted for young than for old subjects ; because in the latter 
the change is more likely to be permanent, under the influence of that general 
law hy which, as age edvances, fibrous tissues tend to assume a cartilaginous 
hardness, and cartilage becomes rigid with osseous matter. 

•Dilatation, Contraction, and Obuteration of the Air-Tubes. 

On examining the lungs of patients who have long suffered from complaints 
of tiie chest, it is not uncommon to find the hronchial tubes, when laid open by a 
pair of scissors from the large to the smaller branches, exhibit dilatations of dif- 
ferent kinds, the enlargement being usually most apparent in those parts of the 
tubes where the cartilaginous plates are small and few; but occasionally the 
la^er tubes are also dilated, tjieir rings only here and there limiting their dila- 
tation. Sometimes the dilatations are pretty uniform through some length of a 
tube; in other cases they form irregular roundish ceUs or pouches, freely commu- 
nicating with each other, from which other tubes arise either dilated or undilated* 
The tissues surrounding the tubes are generally more or less altered. They 
are least so in the uniform or tubular form of dilatation, in which the coats are 
often quite thin, and the longitudinal fibres distinct, although occasionally en- 
larged. But in the more glohnlar or cellular dilatations, the walls of the tubes 
are ccmimonly much altered ; they are irregularly thickened, the thickening 
being formed in part by hypertrophy of the mucous and submucous tissues 
fining the tubes, and partly by a dense tissue on their outsides, probably consist- 
ing of the parenchyma of ihe lung compressed by the encroaching tube. There 
is little or no trace of the longitudinal or circular fibres in this form of dilatation, 
«Bd the lining memlmme is generally in a softened state and of a red colour^ 

H 4 



104 STRUCTURAL LESIONS OF THE AIR-TUBES. 

whilst some parts of the tubes are quite rigid. We shall better understand the 
pathology and signs of these lesions by examining a little into their causes. 

Laennec, who first described dilatation of the bronchi, ascribed it to the 
firequeftt accumulation of mucus in the tubes, causing their mechanical disten- 
sion. He considered that they were formed especially by long-continued 
chronic bronchitis, and that the continual recurrence of the same disten- 
sion of the tubes led to their permanent dilatation. But this view is by no 
means sufficient to account for the remarkable changes which we frequently see 
in the structure of the dilated tubes ; nor do these lesions constantly occur 
where the bronchial secretion is copious, and most calculated to cause dis- 
tension. M. Andral takes a more rational yiew in ascribing these lesions to a 
modification in the nutrition of the textures composing the tubes; but. he does 
not attempt to explain the mode in which the change is effected. If, however, 
we bear in mind the details of the internal mechanism of respiration, and the 
manner in which they may be deranged by disease in the various textures 
concerned in them, we shall find no d^culty in tracing sev^eral causes of di- 
latation of the ur-tubes, as well as an explanation of the changes in their 
tissues and those of the surrounding parts. A mutual pressure is continually 
exerted between the interior of the bronchial tree and the air : in inspiration, 
by the ^r which enters to distend the tubes ; in expiration, by the tubes con- 
tracting to expel the air. In forcible acts of respiration, such as coughing or 
energetic breathing, this pressure is increased $ but in the normal condition of 
the tubes when they all equally and freely convey the air to and fro, and meet 
the pressure with a well-proportioned degree of elasticity and contractility, 
this pressure is balanced and borne well. But if in any way the equality of 
this pressure be disturbed, or those elastic and contractile properties that are 
opposed to it be deranged, it becomes converted into a cause of unnatural 
distension in some parts, while it does not reach others with sufficient force* 
There are several conditions which may cause these disturbances, and they are 
especially to be met with in those diseases which are known to lead to dilata- 
tion of the air-tubes. Bronchitis may act in both these ways : by thickening 
of the membranes or by viscid secretions, it may cause partial or complete ob- 
structions, which, by preventing the free entry of air into some tubes, increase 
its pressure into others, which become distended in consequence ; and it may 
alter the condition of the tissues composing the tubes, so that, losing their elas- 
tic and contractile properties, they yield to the pressure and become fixed in 
this dilated condition. Perhaps, as Dr. W. Stokes has suggested, the mere loss 
of contractility may in itself be sufficient to cause dilatation of the bronchi ; 
but our view will be more satisfactory if we take into consideration that this 
distending force is applied to textures softened and otherwise modified by in- 
flammation, and that the change may thus become perpetuated and combined 
with other alterations in the textures affected. Hence the lesions are often 
not simple dilatations of the tubes, but comprehend also irregular softenings 
and indurations, atrophy and thickening of their several textures; so that 
when the lung is cut open after death, it may be at first difficult to discover 
that the irregular cavities and indurations which it presents are formed by di- 
lated tubes. Then in the production of these dilatations we are not to forget 
the influence of violent acts of respiration. They have been observed to suc- 
ceed to hooping-cough, and other bronchial affections in vhich the cough is 
particularly violent and long-continued. But we have met with cases of dilated, 
bronchi in which there had been very little cough, and none of any violence; 
and here we must suppose that the other causes, the irregular introduction of air, 
and the partial yielding of the tissues, were more exclusively concerned in the 
production ci this lesion. Of this kind are the following cases. In pleuro- 
pneumonia, the lung is inflamed and at the same time compressed by an 
effusion in the sac of the pleura : if it remain long in this state, the smaller 
air-tubes and cells become obliterated by the adhesion of their sides, so that 
when the liquid is removed from the pleura, they will not expand again with 
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the enlargement of the chest ; but the large and middle-sized bronchi are not 
obliterated, — they bear the whole force of the inspired air, and become con- 
sequently dilated by it These cases, although not uncommon, were not 
noticed by any writer, until described in the author's lectures published in the 
Medical Gazette. Dr. Corrigan has since described cases of dilated bronchi, 
which seem to be of the same character, although he refers them to the pro- 
duction in the lung of a new contractile tissue, like the cirrhosis of Laennec. 
We doubt the propriety of giving such a name to a lesion which seems to be 
the result rather of inflammation modified by the circumstances of compression 
or of slow progress, than of a peculiar production like the cirrhosis of the liver. 
Other lesions which cause the obliteration or obstruction of a considerable 
niunber of tubes and cells, tend to produce dilatation of the adjoining tubes, on 
which the motions of the chest act with augmented force. Thus it was ob- 
served by M. Reynaud, that when bionchial tubes become obliterated in con- 
sequence of the effusion and organisation of lymph within them, (a result 
connected with pneumonia rather than bronchitis,) they are sometimes dilated 
up to the obstruction, and the neighbouring tubes and cells commonly so. 
The same result is not unfrequently observed in connexion with tubercles 
which press on some tubes or obliterate the cells to which they lead. Larger 
tumours, such as aneurisms and cancer of the bronchial glands, pressing on 
one of the great bronchi, in a similar way cause unusual distension of Sioee 
parts of the lung to which the other bronchus leads. 

The symptoms produced by dilatations and contractions of the bronchi vary 
according to the extent of the lesions. Slight degrees of them are met with in 
the bodies of persons who had not during life manifested any prominent dis- 
order of the respiration ; and their simpler forms may exist to a greater extent 
without producing other effect than a liability to attacks of bronchitis. But 
where many tubes are affected, their structure modified, and much of the vesi- 
cular parenchyma obliterated in consequence, there are then produced habitual 
dyspnoea, with more or less cough and muco-purulent expectoration, which is 
often remarkable for its foetor. The ordinary symptoms of severe chronic 
bronchitis, from which some of the affected tubes are scarcely ever free, are 
generally present; and the permanency of these symptoms, together with a degree 
of lividity, dropsical effiosion in different parts, and cachectic condition of the 
whole frame induced by the crippled state of the lungs, constitutes the usual 
general character of the aggravated forms of dilated bronchi. 

The physical signs of dilated bronchi are very intelligible. The air passing 
through them in respiration causes a louder, hollower, more blowing sound than 
in those of the natural dimensions; hence a kind of tracheal or. cavernous re- 
spiration is heard over them in regions where naturally the respiration is vesi- 
cular ; and if, as it frequently happens, there be liquid in the tubes, the bubbling 
into which it is thrown will be coarse and gurgling, instead of the finer mucous 
rhonchus of common bronchitis. So also the voice may be powerAiUy trans- 
mitted through these enlarged tubes, not as usual in a diffused fremitus, but 
loud and startling, as if issuing from the spot ; in some cases cracked and jarring 
as in bronchophony ; in others more articulate, and with a snuffling or hollow 
sound, as in pectonloquy. These however are also the signs of tubercles and 
excavations in consumption, witL which the lesion under consideration is com- 
monly confounded ; we must therefore seek for other distinctions. Besides in 
the history of the case, andintlx character of the constitution, these are some- 
times to be found, — in the situation of the sounds, which in phthisis is usually 
in the upper parts, but in dilated bronchi in the middle regions of the chest ; 
in their character in relation to time, those in phthisis tending to increase and 
spread as the excavations proceed, whilst those of dilated tubes will remain 
nearly stationary for weeks and months ; in there being less change in the 
shape of the chest with dilated bronchi than with phthisis, unless diey have 
succeeded to pleuro>pneumonia, in which case the change is different ; and, 
finally, in the nature of the soimd on percussion, which in phthisis is more dull 
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elueily under the clavicles, whereas in dilated tabes, if any dnlness exist, it is 
genenlly in the mammary, lateral, or scapular regions of the chest, and is 
often accompanied by a pecidiar hollow soond, which, from its resemblance to 
that produced by mediate percussion on the trachea, or by tapping with the 
finger on the mouth of a phial, we have called tracheal or ampXorie. We 
shidl have occasion to mention this sign in treating of pleurisy and pneumonia. 
The differential diagnosis between dilated bronchi and phthisical cavities wiU 
be better understood when the signs and symptoms of the latter have been folly 
described. We shall only add here, that when a case presents itself in which 
there have been cough, long continued with expectoration, dyspnoBa, loss of 
flesh and strength, hectic fever, and even some of the physicid signs of cavities 
in the lungs, the practitioner should be cautious in pronouncing it to be tnber- 
cnlar, if it be qualified by all or most of the following conditions : — If no 
proo& of a scrofulous habit can be traced ; if the complaint have originated in 
a long-continued and violent cough, or in an attack of pleuro-pneumonia, and, 
considering its duration, emaciation have not proceeded &r ; if the purulent 
expectoration have been fetid and sanious, rather than flocculent or caseous ; 
if the bronchial or cavernous respiration, or voice, be heard rather in the middle 
than in the upper portions of the chest, and be there spreadover a considerable 
extent of sui^e ; if these middle portions chiefly sound differentiy on per- 
cussion, bdng dull when the rest of that side sounds pretty well, or amphoric 
when the side is generaUy dull and contracted ; and if, although the cough and 
expectoration continue undiminished, these signs remun stationary for many 
weeks together. In such a case the strong probability is in fiivour of its being 
one of dilated bronchi, and not phthisis. 

It is obvious that dilatations of the bronchi, when once formed, can be litde 
nnder the influence of medicine. The profuseness of the secretion may some- 
times be restrained by acid mixtures ; and we have known the nitro-muriatic 
acid in a few instances for a time remove its f<Btor. Probably inhalations of 
chlorine or iodine would be usefol in such cases. Where the cou^h is violent 
and troublesome, it should be allayed as much as possible by sedatives, such as 
hyosciamus, belladonna, conium, and particulariy opium or some of the prepa- 
rations of morphiA; due attention being at the same time paid to the state of the 
excreting fbnctions and the general condition of the system, which may need 
various kinds of treatment in different cases. The co-existence of chronic 
bronchitis often renders external counter-irritation of service, and other anti- 
phlogistic measures are occasionally required for supervening acute inflamma- 
tion. It is, however, from preventive measures that we may expect more 
success ; and our knowledge of the causes and tendencies of this lesion suggests 
the inexpediency of abandomng the treatment of cases of bronchitis, pertussis, 
and pleuro-pneumonia, until the cough <md physical signs have been satisfoc'* 
torily removed. Most of the severe cases of dilated bronchi that have follen 
nnder our observation, we have traced to imperfect treatment in former in- 
flammatory attacks, especially those affecting the parenchyma of the lungs^ 
which have yet becni disg^ed under the name of a severe cold or influenza. 

Ulcerations, Tumours, &c. of the Air-Tubes. 

Ulcers seldom originate in the bronchi, but in connexion with some cause 
which concentrates inflammation in a peculiar manner on the bronchial mem- 
brane, and carries it to the submucous tissues, such as the habitual inhalation 
of irritating particles of dust, in the occupations of needle-pointers, stone-masons, 
and leatiier-dressers, the continued passage of tuberculous matter in phthisis, 
and occasionally the specific influence of measles, scarlatina, small-pox, and 
syphilis. We can describe no signs by which the presence of ulcers in the 
bronchi can be distinguished: but they rarely, if ever, exist without similar 
leskms in the larynx, in which case the voice is often impaired or lost Ulcer- 
ations of the traidiea and larynx are very common in phthisis, and, from tbs 
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olHerration of Louis, seem to be in some degree eaused by the contact of the 
matter expectorated, for he foond them particularly on that side of the wind-* 
pipe on which the lung iras most excavated. Ulcers of the larynx are com- 
monly the efiect of chionic laryngitis, which haa already been described. 

Twanoura of irarioas kinds are occasionally developed in the windpipe, and 
others external to the tube may press upon it and interfere with its fimction. 
The most common seat of the former is in the larynx: if small, they may con- 
tinue long accompanied with violent cough and fits of stridnlous breathing fttnn 
gpasm like chronic laryngitis : if large or of rapid growth, they may speedily 
occasion suffocation, preceded by the symptoms common to irritation and o1^ 
struction of the larynx. 

External tumours pressing on the air-tubes are not of very uncommon occur- 
rence. Of those situated in the neck, bronchocele sometmies has this effect ; 
but, as Dr. Stokes has observed, it is chiefly by tumours originating within the 
chest, where the wind-pipe is surrounded by an unyielding frame of bone, that 
compression of this tube is produced. Such are aneurisms of the aorta and 
innominata, various tumours of the deep-seated cervical and bronchial glands, 
and enlargement of the thymous gland. We have met with instances of ^ these 
lesions, except the last, inducing pressure on the wind-pipe or one of its 
branches, and inducing dyspncea, which in some cases was Uie obvious cause 
of death. In two cases the tumour was encephaloid, originating apparently in 
the bronchial glands, and surrounding the trachea at its bifurcation, both of 
the branches in one instance, and one in the other, being considerably com- 
pressed by It. In one of these cases the blood-vessels, although passing through 
the tumour, appeared to be quite free ; in the other, the vena innominata was 
partially compressed. In a case of aneurism of the ascending aorta the right 
bronchus was compressed. In another of aneurism of the innominata the 
trachea was compressed at its bifurcation. 

The signs of aneurisms compressing the air-tubes have been particularly de- 
scribed by Dr. Stokes. The general symptoms are dyspnoea, generally accompa- 
nied by acute bronchial irritation and a sense of constriction under the sternum, 
occasionally dysphagia, distension of the jugular vein chiefly on one side, Gsdema 
of the face, and other signs of venous compressions. The chief physical signs 
are hissing or sonorous respiration heard best at the top or on one side of the 
sternum, with weak vesicular sound on that side, various signs of displacement 
of the wind-pipe, the lung, and the clavicle, dulness on percussion, and occa- 
Ronally prcijection oi some of the upper portions of the chest, generaUy most on 
one side, in which in cases of aneurism, and sometimes of other tumours, there 
is a double or single pulsation. This is not the place for entering into details 
with regard to the signs of substernal aneurism ; but we may remark that 
in more than one case we have observed slight oppression of the breathing at 
a very early stage, before there were signs of bronchial compression ; and we 
are disposed to attribute this, as well as the paroxysmal attacks of dyspnoea oc- 
casionidly occurring in the further progress of aneurismal and other tumours 
in this region, to an irritation, of the vagus and its recurrent branch, which 
these tumours generally affect ; and we agree with Dr. Stokes that the alter- 
ations of the voice are referable to varying irritation of the recurrent nerve. 
But the laryngeal constriction is sometimes also complicated with inflamma- 
tion, to which the air-tubes are particularly subject under the influence of 
aneurismal irritation. We lately witnessed a case in which a patient with a 
substernal aneurism was at the point of death tram spasm of the glottis with 
stridnlous breathing, which afterwards assumed the form of acute laryngitis, and 
was relieved by free expectoration after venesection and the prompt administra- 
tion of mercury. In two instances we have observed dyspnoea, or rather op- 
pressed breathing, for a time in connexion with scrofulous enlargement of the 
lymphatic glands, manifest in those of the neck and axilla, and supposed to 
reach to the chest, yet without the hissing breathing in the trachea or the de- 
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ficiency of yesicular sound in the long, indicatiye of bronchial compression : 
the symptom here was probably from irritation of the pneumo-gastric nerre. 

The treatment of tumours affecting the air-tubes is to be conducted on the 
general principles of counteracting as far as possible the irritation which they 
produce in the TesseU, nerves, and muscles of the respiratory organs. Hence, 
according to symptoms, antiphlogistics, sedatives, and antispasmodics may be 
Dsefnl. Except in the case of enlarged lymphatic glands, it is of little use 
to attempt the cure of the disease it8el£ In that case a judicious course of al- 
kalies and hydriodate of potash, with some mild tonic and sea air, will some- 
times succeed in reducing the swellings, and removing the symptoms which 
they occasion. 



PLEURISY. 

Definition. — Pathological history, symptomSf and signs of acute pleurisy, — 
Symptoms and signs of the decline of acute pleurisy. — Chronic Pleurisy. — Ge- 
nerai symptoms. — Pathology. — Sigju of absorption of the effusion. — Empyema 
— its symptoms, signs, and modes of termination. — Causes of pleurisy. — 
Diagnosis. — Prognosis, — Treatment of acute and chronic pleurisy, and of 
empyema. 

Pleurisy, pleuritis, «-XcvfMris (Hippocrates'), are names applied to inflammation 
of the pleura, the serous membrane covering the lungs and lining the thoracic 
cavity. The leading characters of this disease are, sharp pain of the side, dry 
cough, dyspncsa, fever, diminished resonance.of the side, with segophony followed 
by enlargement of the affected side and abolition of ail sound of respiration 
and voice. But there is so great an uncertainty in the general symptoms, and 
variety in the physical signs, that a satisfactory knowledge of the disease 
can be obtained only through a study of its pathology : a short account of this 
will therefore simplify the history of the disease, and render more intelligible 
and available the description of its symptoms and signs. 

Pathological history of Acute Pleurisy, The first known stage of inflam- 
mation of a serous membrane is an enlargement of the vessels in the subserous 
cellular texture : it is these chiefly that form the striated patches or points 
of redness that are seen after death in the earliest stage of pleurisy, and 
their distension can be felt through the serous membrane, which seems 
slightly uneven on passing the finger over it Perhaps at this period there 
is a duninution of the serous exhaJation at the inflamed spot, as we know 
such to be the first effect of inflammation of mucous membranes, and pro> 
bably increases the friction between the surfaces. Soon, however, the flow 
of serum is increased, and with it, if the inflammation continue, an albumi- 
nous matter (coagulable lymph) is exuded. This exemplifies the most simple 
form of inflammation. The vessels have no compound structure or se- 
cretion to complicate or modify their action ; and we find their increased 
development attended by an exaggeration of those secreting functions which 
they fulfil in health. These functions are two-fold, viz. that of liquid exhala- 
tion and that of solid nutrition : the fluid exhaled is serum ; the material of 
nutrition is the albuminous or fibrinous part of the blood. In their natural pro- 
portion these functions preserve the membrane in a healthy state, one merely 
lubricating its surface with a slightly albuminous fluid, the other nourishing 
and sustaining the solid matter of the membrane. But when these functions 
are increased in activity by acute inflammation, there is an overflow of their 
products, the liquid effusion is more or less rapid and copious, and the excess 
of the nutritive secretion now appears on the exterior of the membrane in 
various forms, and, either by itself or mingled with the liquid effusion, consti- 
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tates all the different prodncts which are recognised as the results of inflam- 
matory action. In its smallest proportion it is held in solution by the effused 
fluid, which on being drawn from the body, or after death, gelatinises from 
this fibrinous matter which it contains: where very abundant, it forms films or 
layers of lymph on the surface of the membrane ; and this lymph is generally 
more abundant and disposed to speedy organisation, when the inflammatory 
orgasm is strong, and the blood rich in nutrient matter. 

EoUowing still the pathological history of pleurisy, we find in the lymph tho 
product of adhesions ; but whether or not these adhesions take place, depends 
on the quantity of liquid effusion between the pleurse. This effusion to a cer> 
tain degree gravitates to the lowest parts of the chest, and in those parts tends to 
keep the membranes separate ; and if the upper parts of the pleura be inflamed, 
they adhere the more readily, unless the liquid effusion be very abundant. 
But if the pleurse be inflamed only in their lower portions, a moderate quantity 
of liquid is sufficient to keep them separate ; and if the lymph then become 
organised, it forms not an adhesion but a false membrane coating the lung, 
which may have further effects in modifying the remains or the products of the 
previous inflammation. Before we consider these various results of the modify- 
ing influences of time, of the degree and kind of inflammation, and of previous 
disease, on the pathological history of pleuritic cases, we shall take a view of 
the symptoms and signs of acute pleurisy. 

Symptoms. These have been long considered as well marked by the sharp 
cutting pain in the side, restraining every common inspiration, and often 
making the act of coughing or deep breathing almost intolerable ; the short 
breath which consequently results, the short dry cough, the general inflam- 
matory fever, which with its antecedent rigor sometimes precedes the pain, but 
more conmionly is developed with or after it, with hard quick pulse, heat of 
skin, flushed cheeks, and scanty high-coloured urine. 

But it is now well-known that there may exist extensive pleurisy and its 
consequences without this array of symptoms ; nothing is more variable than 
the degree and combination in which they may occur. Pain of some kind is 
most frequently present ; it is generally acute, circumscribed, and referred to 
below the breast or lower margin of the pectoral muscle ; but sometimes it is 
lower down or shooting, or more diffused and less severe, and not seldom 
there is very little or no pain at all, but rather some soreness or tenderness 
on pressure between the lower ribs of the affected side. When the pleura 
covering the diaphragm is inflamed, the pain is generally acute, referred to the 
margin of the ribs, and causes an unusual degree of distress and dyspnoea. 
This form of pleurisy is by no means commonly accompanied, as foimerly sup- 
posed, by the risua sardonictts or delirium. The acute pain seldom lasts more 
than the first day or two, after which it may abate or entirely cease, although 
the inflammation continues, and the dyspnoea may increase with the accumu- 
lating effusion. The same remark is in some degree applicable to the fever, 
which is generally diminished in four or five days, assuming then a less in- 
flammatory type. Sometimes it is very moderate, or of a remittent character ; 
and this often happens when the effusion is most abundant The degree of 
dyspnoea also varies much, being chiefly determined, first by the amount of 
pain, nervous sensibility, or catarrhal complication, and afterwards by the ra- 
pidiff rather than the mere quantity of the effusion. The cough is a very un- 
certain symptom, being in some instances most distressing, in others altogether 
absent Jn fact, so uncertain are all the general symptoms, that there are cases 
of what is called latent pleurisy, in wbich there may be scarcely a suspicion 
of the presence of disease in the chest, when pleuritic infiammation and its 
concomitant copious effusion have existed for many days or weeks. This is es- 
pecially apt to occur in the course of fevers, or during convalescence from 
them, and in persons of weak or injured constitution; but it is occasionally met 
with in the h^thy and robust 

The above-described symptoms may pretent themselves without pleurisy. 
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Sharp pftins of a nerroiu ebancter Bot unfrequently doeely imitate that of 
pleurisy, especially in hysterical females ; and 'i they happen to he attended 
with feverish excitement, the resemblance is more complete. In fitct, the greater 
nnmber of symptoms commonly supposed to be distinctive of pleurisy, depend 
on a morbid sensibility of the pleura, which is by no means a necessary accom* 
paniment of its inflaounation ; and the symptom of oppressed breathing, pro- 
ceeding from the pressure of the effusion, may be marked only when this 
effusion has accumulated very rapidly, or when the other lung has been pre- 
vented by prior disease from supplementary exertion. 

PhysieaisigHM, On the other hand, the physical signs in the greater nnmber 
of cases are very unequivocal, and although they by no means mark the degree or 
the intensity of the inflammation, they seldom fiEul to announce its presence, and 
they pretty accurately measure its most serious concomitant, the liquid effu- 
sion. We shall first enumerate these signs in the order in which Uiey com- 
monly occur, and afterwards consider the nature and value of each : — 

1. Diminished motion and sound of respiration from pain ; 2. Sound of fric- 
tion accompanying the motions of respiration ; 3. Dulness on percussion in the 
most dependent parts of the chest from the effusion ; 4. Diminished motion 
and sound of respiration from the same cause ; 5. ^gophony ; 6. Cessation of 
vocal vibration felt by the hand ; 7. Cessation of eegophony and all sound of 
the voice ; 8. Enlargement of the side ; 9. Displacement of the heart, liver^ 
mediastinum, and intercostal spaces; 10. Increased motions and sound of respir- 
ation on the sound side. 

1. The respiratory movements are so far within the control of the will, that 
they are instinctively restrained in parts affected with pain ; and it is obvioua 
that the sound of respiration will be diminished in proportion. This has 
been noticed by M. Andral as an early sign of pleurisy ; but it is evidentiy a 
very equivocal one, since it depends on the presence of pain, which is not con- 
stant, and which may exist quite independentiy of inflammation 

2. At the first onset of pleurisy a rubbing or creaking sound accompanying 
the movements of the chest is sometimes heard. This may be owing to a slight 
roughness or defective lubrication of the pulmonary and costal pleorse at cer- 
tain points, and, when combined with the general symptoms, may be consi- 
dered a pretty exact sign ; but it is very transient, and is seldom heard. It may 
be produced also by interlobular emphysema, in which case it lasts much 
longer. We are disposed to think that this sound is rarely produced by pleu- 
risy, unless the lung be at the same time pressed against the chest by a tumour 
or by effusion, or partially distended by emphysema, or tuberculous or other 
deposits. The friction sound is commonly heud about the middle parts of the 
chest; it generally ceases as soon as the sound of percussion becomes more ex- 
tensively dull : but in dry pleurisy, and in the cases of partial pressure before 
mentioned, it may continue for a long time. 

3. In by &r the greater number of cases of pleurisy there is an effusion of 
serum, soon after the commencement q£ the inflammation ; and the accumula- 
tion of this liquid in the chest is the cause of the signs by which pleurisy can 
be best disting^hed. This fluid will accumulate first in the lowest parts of 
the chest, floating to a certain degree the lung upon it. Hence these parts will 
sound more or less dull on percussion, whilst the higher parts retain their 
usual resonance : change of posture, by changing the place of the liquid, will 
in some degree alter the situation of these sounds. As, however, the external 
vesicular structure yitX<is more readily to pressure than tiie tubular parts within, 
the accumulating fluid soon mounts up in the form of a thin layer, between the 
lung and the ribs, to a considerable height in the chest This thin layer slightiy 
impairs the sound on percussion, and this more distinctiy if the percussion be 
gentie and abrupt, as by filUping on a finger tightiy applied, and comparing 
the sound with that of corresponding parts of the opposite side. This sign, as 
weD as those to be next described, is liable to modifications from adhesions 
previously existing between the pulmonary and costal pleune : these we shall 
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Bodoe afterwards. As the effusion increases, the dulness becomes more com- 
plete and general, the inftuelavian and scapular regions being generally the 
last to exhibit it It often happens, however, thai when eyen these are dull, there 
is some resonance in the axiUa, transmitted through the fluid from the opposite 
hmg. Sometimes, at a particular stage of the effiusion, a tracheal or tubular 
sound is for a day or two heard on percussion below the clavicles and, in the 
axilla, arising from the larger tubes which are not yet compressed. 

4. The same accumulation of liquid must diminish the extent of the motions 
ef respiration in proportion to its bulk, which has taken the place of the most 
expansible part of the lung. The sound of respiration will for the same reason 
be weakened, and its duration shortened in the affiected side. 

5. About the same time at which the dulness on percussion and diminution 
of the respiratory murmur reach the middle regions of the chest, there is a 
lemarkable modification of the vocal resonance. It is heard much more dis- 
tinctly than is usual in those regions ; and it is superficial, as if produced in 
the spot, separately from the oral voice, and changed to a small bleating 
trembling note, wluch so much resembles the voice of a goat, that Laennec 
has well-termed it segophony (at(, a goat, and ^v^, voice). This modifi- 
cation of the voice is heard most distinctly in the space between the third and 
sixth ribs, which corresponds to the middle-sized bronchial tubes : but near the 
spine it is generally mixed with a louder and more uniform resonance^ 
which is common bronchophony, from the larger tubes at the root of the 
hmg. Two circumstances are remarkable in sgophony : first, that the 
vmce is more audible at the very spot where the lung is pushed away by 
the liquid, in consequence of the Uquid by compressing the porous tissue of 
the lung enabling it to transmit better tiie sound of the voice from its in- 
terior. The second point is, that the voice is altered in character: this 
may be supposed to be caused by the nature of the matter which it has to pass 
through, a thin layer of liquid, which, being thrown by it into irregular 
vibrations, trembles and dances, now checking the sound, now transmitting it 
with increased force, so that the voice comes through tremulous and wiry. 
The high tones of the voice are best transmitted in this way, for the bass tones 
do not enter the small tubes, but if strong pervade the whole tissue with a 
diffused fremitus. Hence segophony is best heard in women, children, and 
others, who have high voices. In persons with a bass voice it is more com- 
monly limited to the lower angle of the scapula or near the spine, and from 
being seated in larger tubes takes more the character of buzzing bronchophony. 
As the liquid increases, the segophony becomes weaker, more distinct, and 
loses much of its flutter or tremor, having rather the sound of a very slender 
deep-seated voice, or a silvery echo of the originaL This is owing to the 
lung being pushed so fiir away from the walls of the chest, and its tubes so 
•much compressed ; and as these conditions increase, the sound ceases altogether. 
It is not easy to determine what quantity of the effusion is enough to do this ; 
but we are mclined to think that much sound of the voice is not transmitted 
when the layer of serum exceeds an inch in thickness, except over large tubes. 
If the segophony remain stationary for several days, it is a proof that the ef- 
fusion is moderate, and does not increase rapidly, which is a &vourable sign : 
but it is often very transient, and many cases of pleuritic effusion are dis- 
covered after they have passed the degree which causes segophony. Old 
adhesions will however modify this, as well as the other physical signs. 
When segophony is most distinct, it is often coupled with bronchitd respiration, 
especially between the scapulse, where also there is a good deal of common 
bronchophony mixed with it. M. Reynaud has lately confirmed the original 
opinion of Laennec, that segophony is a kind of bronchial voice modified by 
its transmission through a layer of liquid. He observed in a pleuritic case, 
that the segophony heard at the lower angle of the scapula when the patient 
was sitting, became changed to simple or louder bronchophony when the patient 
stooped much forward or lay prostrate, this change of posture permitting the 
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liquid to gravitate to the anterior part of the chest, and floating the limg mto 
contact with the parietes. ^gophony and hronchophony are different enoogh 
when their characters are well marked ; but they often present mixed and 
doubtful yarieties, that do not admit of such easy distinction. As fiBtr as 
description will go, we would represent the true character of sgophony to be 
a certain tremulousness in the voice when it is superficial, and an echo-like 
slendemess when it is deep-seated ; whilst bronchophony may present many 
other varieties. 

6. An early and very characteristic effect of the accumulation of liquid 1& 
the pleural sac, is its intercepting the diffused vibration of the voice, which is 
usually felt by the hand appUed to the chest. A layer of liquid muffles and 
destroys this vibration ; and it may do this even when sgophony is audible at 
the same spot, the vibrations of the latter being too fine to be felt by the 
hand. This affords a distinction between a liquid effusion and a consolidation 
of the lung, for the latter transmits the vocal vibrations with unusual force 
from the tubes. This diagnostic sign we owe to M. Reynaud; and it is the 
more valuable because it is easily obtained, even by a person who does not 
practise auscultation. It must not, however, be always considered as quite 
conclusive, for there are some exceptions to it, both positive and negative. 
For example, in case of partial adhesions of the lung to the chest, even more 
vibration than usual may be felt at the adhering parts, where the lung and 
its tubes are pressed into close contact with the walls of the chest : it may 
happen, on the other hand, in consolidation of the lung, that liquid or other , 
obstruction in the bronchial tubes may prevent the voice firom being trans- 
mitted through them. 

7. As the liquid efiEiision increases, the segophony and all sound of the. 
voice cease throughout the affected side, except within two or three inches of 
the spine, and in spots where the lung may have been adherent, which fre- 
quently happens at the upper parts of the chest The sound of respiration is 
also abolished in most parts, but never in the interscapular region, and 
rarely under the clavicle and in the axilla : it is, however, much weaker in 
these parts than on the sound side, and may probably be only transmitted from 
that side. 

8. Enlargement of the affected side is another sign to be noticed. The 
effusion must be pretty copious to render this enlargement perceptible ; but a 
difference between the two sides of the chest may sometimes be seen on in- 
spection of the chest in different periods of respiration when the quantity of 
liquid is not very great The affected side is first seen to be larger at the end 
of expiration, when it does not diminish equally with the other side, especially 
at its lower portions. So, on encircling the chest with a piece of tape, fixing 
it at the sternum and at the spine, it will be observed to tighten and slacken 
with inspiration and expiration more obviously on the sound than on the dis- 
eased side, which remains more fixed in a state of partial distension. As the 
effusion increases, the difference is perceptible through the whole respiratory 
act, and the eye can easily detect the want of symmetry, whether the inspection 
be made in front, behind, or from above, looking down on the patient's shoulders. 
To be more exact, however, the chest should be measured with a tape or 
riband passed horizontally around the chest, and made to meet at the centre 
of the lower end of the sternum ; then taking it off by the point where it 
crosses the spinous processes of the vertebral column, the length of the two 
sides may be compared. In making this comparison it must be recollected, 
that the right side in the healthy state is tcom a quarter to half an inch larger 
than the left Laennec remarked that the enlargement of the side is some- 
times discoverable, by the eye as well as by measurement, two or three days 
after the fir;st attack of pleurisy : but it does not generally proceed afterwards 
in proportion to the effusion untU this becomes excessive, and has displaced 
the adjoining parts to a great extent 

9. A very important diEuss of signs arises from the displacement of certain of 
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tiie waUs and orgaoB Ixnmdii^ the effiuion. Laennec remarked that the in- 
tercostal spaces on the affected side do not present their usual depressions, and 
are sometimes, especially in chronic cases, even prominent hey ond the sar&uce 
of the rihs. This had heen noticed hy surgical writers in empyema. It is 
scarcely perceptihle, howerer, in acute pleurisy, unless the suhject he thin. In 
such cases we hare seen the intercostal spaces not only prominent, but pre- 
senting also an evident fluctaatioL In looking for this sign, the patient should 
he placed obliquely with regard to the light ; and it may be more readily seen 
by surveying Ihe chest from a little distance, than by a closer inspection. 

But "we may generally learn more from the displacement of the organs ad- 
joining the effusion, especially the heart and the liyer. Laennec barely noticed 
these displacements. To Drs. Stokes and Townsend we chiefly owe ih&i ap- 
]dication to the diagnosis of liquid effusions in the chest. The displacement 
of the heart by an effusion in the left pleura, is the most valuable and easily 
recognised of these. In this case the pulsations of the heart are felt and 
heard most distinctly under or to the right of the sternum, or in the epigas- 
trium, instead of, as usual, between the cartilages of the fourth and sixth left 
ribs. On the other hand, a very abundant effusion on the right side will push 
the heart so Car to the left, that it may be felt beating below the left axilla. 
But in this case the more remarkable displacement is that of the liver, whidi 
by feeling and percussion will often be found flu* below the margin of the ribs. 
Sometimes it forms a distinct tumour in the abdomen ; and we have known 
more than one case of latent pleurisy, in which this tumour was long supposed 
to be the chief disease, the patient not complaining at all of the chest. Dr. 
Stokes has published some interesting observations with the view to prove that 
the displacement of the diaphragm and intercostal muscles in great measure 
depends on paralysis of their muscular fibres, the result of the inflammation of 
the pleura which covers them. The displacement of the mediastinum is to be 
discovered only by percussion ; situated 'as this is naturally in the mesial plane, 
it divides the two cavities of the pleura at a line down the middle of the 
sternum, which bone sounds well on percussion from the margins of both 
lungs which lie under it. But a copious effusion will push the mediastinum to- 
wa^ the opposite side, and, by occupying the whole space behind the sternum, 
will give this bone a dull sound on percussion, and this may even extend half 
an inch or an inch beyond it All these displacements may also be pro- 
duced by an accumulation of air in the pleural sac, but the tympanitic sound 
on percussion would at once distinguish this case. 

10 In all cases of physical examination, the two sides must be examined 
irith a view to comparison ; and in case of pleuritic effusion it will be found, 
that the sound side will give not only the negative proofis of the absence of 
disease in it, which may well be compared with the positive signs of disease 
on the opposite side, but it will even show an exaggeration of the signs of 
healthy action, in consequence of its work being really increased. Thus, 
whilst the diseased side is almost fixed, the healthy side will be seen to move 
more fully and quickly than usual, and the sound of respiration will be in- 
creased in a remarkable degree, so as to resemble the loud respiration of 
children ; hence it is caHled. puerile. 

We have before noticed that the physical signs of pleurisy are liable to be 
much modified by old adhesions, which bind the lung to the walls of tiie chest 
When the adhesions are loose, they only form bands or cells distended with 
fluid ; and, keeping the lung at a moderate distance from the walls of the chest, 
they may render the continuance of segophony much longer than it would be 
without them. When an adhesion is so close and strong that the accumulating 
fluid cannot separate it, the lung is there compressed against it ; or if there are 
several adhering points, the attachments to these are preserved by so many 
pillars of compressed lung at these adhering parts : if they be at the upper or 
middle regions of the chest, instead of a total abolition of the voice and respir- 
ation, there may be loud bronchophony and bronchial reqixrationy transmitted 
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fh>in the large tabes bj the adhering dense column of long. Sometimes the 
adhesion is to the diaphragm or mediastinum ; and it may then preyeut of 
modify the displacement of these parts by the fluid. Not nncommonly the 
adhesions are more extensive and close, especially to the upper parts of the 
chest, and then the lung is pressed by the effiision from below against the whole 
of the upper walls of the chest In this condition it may still admit air, and be 
quite resonant on percussion ; but as much of its vesicalar structure is com- 
pressed, the sound of respiration there will be tubular or bronchial, and a noisy 
bronchophony will be transmitted by it to the whole upper region of that side;. 
We have often heard the voice and respiration quite tracheal from this cause. 
The displacement of the heart and liver, the prominence of the intercostal 
spaces, and the dulness on percnssion of the whole lower portion of the ster- 
num, together with the immobility and enlargement of the lower part of the 
affected side, will generally distinguish the true nature of these cases. Much 
more rarely the lung adheres closely to the whole of the lower part of the 
chest, and the effusion occupies the upper. In such cases there may be pul- 
monary resonance in the lower parts, with obscure sound of respiration. The 
upper may be dull in the situation of the effusion ; but sometimes, frt>m the 
top of the sternum to the middle of the clavicle and below it, there is a re- 
markable amphoric or tracheal resonance, with some respiration of the same 
character, yielded by the large tubes through the effused fluid. The character 
and production of this sound may be illustrated by filliping on a finger pressed 
against the trachea when the mouth is open. The windpipe passes under the 
sternum, and divides into the two great bronchi, which spread between one 
and two inches below the clavicles. Here in health the porous lung lies over 
these tubes, and intercepts their resonance on percussion ; but if this be per- 
fectiy condensed by liquid effusion, or perfectiy consolidated by hepatisation, 
the hollow note of the tubes will be produced on percussion, just as it is over 
the windpipe, where no lung intervenes. 

Symptoms and signs of the decline of Acute Pleurisy, The general symptoms 
seldom maintain their acute character for many days. The stitch in the side 
ceases, or is felt only in a long breath, or in coughing ; sometimes, but not always^ 
accompanied with soreness. The cough, if ^ere be any, generally continues^ 
and becomes bronchitic. The pulse sometimes loses its hardness, and is 
reduced in frequency i in other cases, particularly when the effusion is very 
copious, it remains as qmck as ever, although it may be weaker. The diffi- 
cultv of breathing is perhaps less apparent, but the frequency is often not di- 
minished, whilst the eflEnsion is unabated, although the patient is scarcely 
sensible of it In other cases again, in the course of a few days, the breathing 
returns nearly to the natural state, although one side of the chest is full of 
fluid. In almost all cases, lying on the healthy side embarrasses the breathing, 
both by restraining its movements and by causing the fluid to press against 
the heart and the sound lung. For the same reason, pressure on the abdomen 
may cause little uneasiness on the diseased side; but on the sound side^ 
by impeding the descent of the diaphragm, it produces a feeling of dysp- 
noea, even when none maybe otherwise present Not uncommonly after 
the few first days of the disease, when the acute symptoms have in great 
measure subsided, the patient complains of nothing but weakness, and calls 
loudly for an improved diet It is especially in such cases that we must 
be in great degree guided by the physical signs : if these indicate that the 
effusion is undiminished, or even increasing, we may be sure that the inflam- 
mation is not subdued, but only latent. But if, from an improved resonance 
on percussion, and returning movement and sound of respiration, first in the 
upper parts of the chest, as well as a diminution in the volume of the affected 
side, we find that the liquid effusion is on the decrease, we may judge that the 
inflammation is subdued, and that its products will gradually be removed. The 
reabsorption of the fluid sometimes takes place in the course of two or three 
weeks ; and in that case segophony returns when the layer of fluid is thin 
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enough to permit the Tocal resonance to pass through it, but more commonly 
the fluid is not dispersed for a much longer time. Laennec remarks that an 
e£fasion which has been formed in the course of a few days is sometimes not en- 
tirely remoTcd at the end of six months ; and we can add our testimony to the 
truth of this observation. In such cases the return of segophony is yery uncer- 
tain : in fact the signs are rarely watched during so long a period, and the patient 
may cease to be the subject of medical treatment before the effusion is suffi- 
ciently reduced to giye transmission to the voice. In very moderate cases the 
liquid is absorbed before the lymph or albuminous matter is removed ; and 
when the pleural surfaces covered with this come together, a sound of rustling 
or ra^bing is sometimes heard with the movements of respiration ; but this 
soon ceases, as the lymph is converted into adherent bands of false membrane. 
Now:if.these false membranes are formed after the liquid has been removed, 
and the lung has recovered its full extent of expansibility, they are adapted to 
its free motions, and do not to any material extent interfere with them. Hence 
in dead bodies we often find adhesions which are lengthened in the lower parts 
of the chest, where, firom the action of the diaphragm, the lungs descend as 
the ribs rise, whilst in the upper parts the adhesions are short, because the 
longs there ibUow more exactly the movements of the walls of the chest. 

Bat in more seTcre or obstinate cases, which are not uncommon, the inflam- 
mation continues after the liquid has been abundantly poured out, and not 
only increases and perpetuates this liquid effusion, but also throws out albu- 
mmons matter in various conditions, which by its present qualities, or future 
changes, may produce a variety of prejudicial effects, all tending more or less 
to interfere with the perfect restoration of the organs to a healthy state. These, 
snd the signs and symptoms which they produce, may be better considered 
under the head of chronic pleurisy ; for although inflammation in which they 
originate may often be acute at the first, yet the course and character of these 
changes are quite of a chronic description 

Chronic Pleubist. 

General symptonu. There is less reason for distinguishing formally between 
acute and clironic inflammations of the pleura, because the transition of the one 
to the other is really not defined ; and the symptoms of the recent disease some- 
times have so little of an acute character, whilst that of a long duration occasion- 
ally manifests such an intensity of irritation, that the terms acute and chronic 
ve less applicable to pleuritic affections than to inflammations of most other 
organs. We can see some reason for this in the fact, that the pleura, being a 
short sac, is liable to have its acute inflammation converted into chronic by the 
Intention of its product ; and chronic pleurisy is liable to be excited into an 
acute state by the distending or irritating influencf of the effiision. Still differences 
are very apparent in many cases, in the prevalence of high inflammatory fever in 
some, and in there being no fever, or one of a hectic kind, in others ; in the sthenic 
condition of the circulation in some, and its weak depressed state in others, what- 
ever be the degree of pain. or nervous irritation accompanying them. Thus it 
'^y happen that an acute inflammation with aU its prominent symptoms has been 
apparently subdued ; but the effusion remaining undiminished, the disease goes 
on m a latent form, until, from some imprudence on the part of the patient, who 
^upposes himself cured, an attack of dyspnoea, or a stitch in the side, again lays 
™ on his bed ; and although these symptoms may generally be mitigated, 
^ey then leave those more peculiar to chronic disease. Of these a remittent or 
hectic fever, with permanently quick pulse ; gradual emaciation ; shortness of 
oreaA, particularly on exertion ; inability to lie on the healthy side, — may be 
jaendoned as the most common : occasionally there is cough, and there may 
he purulent expectoration from a concomitant chronic bronchitis, and various 
degrees of pain in the affected side ; but these symptoms are very uncertain. 
A chronic form of pleurisy is sometimes developed gradually without heing 
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preceded by a distinct acute attack ; but it is probable that many of these eases 
are at first acute in a latent form, the patient haying been supposed to suffer 
merely fVom a cold, or a slight f^yerish attack, during the acute stage of the 
disease, and the local symptoms not attracting attention until they have be- 
come more deyeloped in the chronic form. 

Patheiegy, In tracing the signs and complications of the more chronic forms 
of i^enrisy, we shaU be enabled to exhibit them more concisely and intelligibly 
through a rational yiew of their pathology, as we have studied it in ^e signs 
and anatomical effects. 

Besides serum and coagulable lymph in their simplest forms, which may be 
speedily remoyed and organised, inflammation, particulariy the more chronic 
kind, may generate the following products, which are less readily remoyed, and 
which tend more or less to interfere with the restoration of the organs to a 
healthy state. 

1. Healthy and highly organisable lymph, when deposited in a thick layer, 
must in some degree restrain the expansion of the lung, and thereby retard 
the absorption of tiie fluid. This lymph may be diminished by absorption; and 
the membranes formed of it may ultimately adapt Ihemselyes to the full ex^ 
pansion of the lung ; but there wUl be less chance of this in proportion as the 
liquid effused is copious, and its remoyal slow. 

2. In cases similar to that just mentioned, but with a lymph less organisaUe^ 
the product of a less actiye inflammation, or in which there is much of the 
colouring matter of the blood (but not in this case only, as Laennec supposed), 
its organisation is more tardy, and the membrane resisting is of a more rigid 
and less yielding nature ; consequently the lung is more permanently confined 
in its compressed state. The membranes which are formed on the pleura in 
these cases are sometimes quite cartilaginous in density, and of considerable 
thickness ; and occasionally they are found, in process of time, partially ossi- 
fied. If these acquire their density before the liquid is remoyed, it is clear 
that they must for eyer bind down the lung : but we haye seen cases in which 
there haye been signs of further contraction after the absorption of the liquid, 
which may be ascribed to the tendency which some newly-formed tissues haye 
to contract for some time after their production. This is exemplified in the 
contraction of the cicatrices of bums of the skin, and of the fidse membranes 
lining cayities of the lung ; and in other cases, where false membranes haye 
been slowly formed, and tend to assume a fibrous or fibro-cartilaginous rather 
than a serous or cellular structure. 

^ 3. But the inflamed pleura may effuse lymph of still lower yitality, suscep- 
tible of but imperfect organisation, and wholly incapable of throwing out more 
of an organisable character : hence, when the pleura is coated with it, if the in- 
flammation continue, the oyerflow of the nutritiye secretion will be in Ibe form 
of a curdy matter, or of mere loose shreds of solid albumen. 

4. The solid matter may be thrown out in a disintegrated state, utterly iu- 
susceptible of organisation, and diffused through the fluid in flakes or particles 
forming a mixture more or less resembling pus, which is the fluid of empyema. 
Although in many instances this is the result of a more chronic form of 
pleurisy than that which forms lymp^, and owes its persistence and tendency to 
increase to the want of yitality in its solid matter, yet we do meet with cases 
of empyema which arise from yery acute forms of inflammation. In tiiese 
instances the fluid is more strictly purulent, the solid matter being in the form 
of globules, like those of pus ; and seems to be the result of what may be called 
a suppuratuig diathesis ; in consequence of which, all the albuminous products 
of inflammation tend to assume a purulent character. In such a case we haye 
seen pus within a fibrinous clot in the heart ; and it is difficult to ayoid the 
supposition that it is something in the condition of the blood that determines 
this less usual product firom tibie acute inflammation of a serous membrane. 
It is well known that the continued access of air- will cause the inflamed pleura, 
as well as other iutemal textures, to secrete pus instead of lymph *, hence, when- 
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ever pieorisy is excited by the perforation of the lung, the liquid poored oat 
IB moTe or less purulent 

5. LasUy, as the solid accretions on the inflamed pleura, yre may find the 
Taiions morbid productions called tuberculous, scirrhous, encephaloid, and me- 
lanotic ; these being commonly the result of some constitutionid taint deyeloped 
by the local inflammation ; but in the case of the first and last, probably some- 
times the product of peculiar modifications of the inflammation itsel£ 

It is not to be supposed that the products of pleurisy in every case belong 
exdnsiTely to one of the kinds now described, or that they are so simple as 
to be rigidly diyisible by any such classification. We rarely examine a ease 
of protracted pleurisy after death, without finding traces of several forms of 
the products of inflammation ; and a comparison of many discoyers that these 
pass by insensible gradadons into one another; so that, although we may 
meet with some that are clearly referable to one class of products, there are 
others of a mixed or intermediate character. If we reflect on the consequences 
of all these products of prolonged inflammation of the pleura, we must perceiTe 
that they aU tend to keep down the lung in the compressed state to which it 
was reduced by the first efEiision ; and they do this by the rigid false mem- 
branes which are formed when the solid effusion is susceptible of organisation ; 
and by the persistence of the liquid effusion when the solid matter is destitute 
of organisation, and acts as an extraneous irritant We must suppose, too, that 
the absorbing properties of the pleura must be altered by the long continuance 
of disease ; and that various lesions are propagated to the adjoining tissues, 
which, however they may haye escaped the immediate effects of inflammation 
in its acute form, can scarcely fiul to be affected by the slow and less limited 
xofluence of chronic inflammation^ Hence the parenchyma of the lung, the 
bronchi, the pericardium, the bones and cartilages of the chest, occasionally 
become the seat of various changes : thus, the lung becomes at first consoH- 
dated, and afterwards atrophied ; the tubes secrete pus, and become dilated ; 
the perieardium forms adhesions to the heart, and becomes thickened ; and in 
cases of empyema, the ribs, vertebra;, and their cartilages, may become carious. 
'Nor must we forget the unfavourable operation of the disease on other funetions, 
the obstruction to the circulation by pressure on the pulmonary and ad- 
jomiag vessels, the alHridgment of the fbnction of the lungs themselves, and 
the irritating or depressing influence occasionally extended from the seat 
of lesion to the various organs of the abdomen. In flict, besides the izgury 
done to the respiratory organs, an imperfectiy cured pleurisy may in an insi- 
dious manner oppress the whole system, and bring it into an anomalous ca- 
chectic state, in which morbid conditions of various kinds may be produced or 
iHxraght into activity. Thus we have met with several instances in which 
tuberculous disease was first developed after pleuritic attacks, and in two in- 
stances we have found the tubercles confined to the uncompressed lung, indi- 
eating that their develo|;mient was posterior to the compression of the other 
•longy ijk which then: deposition was mechanically prevented. 
- For practical purposes it will be convenient to divide the jHrcceding results 
of. pleurisy into two classes : — 1. Those in which absorption ultimately pre- 
dominates over effusion, and the liquid is gradiially removed ; and 2. Those in 
which the effusion predominates, and the liquid can only be removed throogii 
a perforation of the jdeura. 

Signs of absorption of the effusion. In the first of these, as the absorption of 
the fluid proceeds, what is it that supplies its place ? The lung, as we have 
•seen, may be either so bound down by rigid fieilse membranes, or so condensed 
.and obliterated by long-continued pressure and inflammation, that it is not 
susceptible of its former expansion to efiiect this purpose. In the great ma- 
jority of cases, as the liquid is absorbed, the walls of the chest are contracted 
or collapsed, so that the diseased side, which at the height of the effusion mea- 
sured perhaps an inch or two more than the healthy side, now gradually 
becomes considerably smaller, sometimes to the extent oi two or three inches^ 
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The contraction is first perceptible in the upper part of the chest, and with the 
depression and more fixed condition of the shoulder contrasts remarkably, on 
inspection, with the full development and active motions of the sound side. 
On examining the contracted side more narrowly, we see, in detail, that the 
ribs are lower at the sides and closer together, the scapula more prominent and 
nearer to the spine *, and sometimes the sternum, and occasionally even the spinal 
colunm also, are curved concave towards this side. In all this we see the 
results of the atmospheric pressure, together with unantagonised muscular 
efforts, acting on the walls of the chest. The same pressure tends to fiU the 
cavity from the abdomen : thus the diaphragm is pressed permanently upwards, 
carrying with it the mass of the liver on the right side, and the resonant stomach 
on the left ; and on watching the abdomen, it is not seen to swell on that side, 
as on the other, at each inspiration. In some cases, too, the same pressure is 
exerted within the chest from the sound side, causing displacements the very 
reverse of those which had been occasioned by the pressure of the previous 
effusion. We have seen many cases in which the heiedthy lung had ^placed 
the mediastinum towards the contracted side, not only under the whole sternum, 
but even under the cartilages of the ribs to the extent of an inch beyond it ; 
so that these parts sounded well on percussion, and the intercostal spaces there 
showed movements of respiration which scarcely affected any other part of 
that side. Dr. Stokes has recorded a case in which, after the absorption of an 
effusion on the right side, the heart was drawn over to that side, so that its pul- 
sations were felt to the right and not to the left of the sternum. We have met 
with three examples of this kind, in which the heart became permanently dis- 
placed to the right. We have also seen, after the removal of pleuritic efhsion 
on the left side, the heart drawn upwards to the left, so that its pulsations were 
distinct from the fifth to the third rib, near the axilla. Dr. Stokes describes a 
case in which, after an acute effusion on the left side, which displaced the heart 
to the right of the sternum after the t'emoval of the effusion, the heart remained 
loose, falling firom one side of the sternum to the other, according to the position 
of the body. 

We proceed to describe the signs obtained by auscultation of a side con« 
tracting after chronic pleurisy. In many cabes where the effusion has been 
copious and of long standing, the sounds of respiration and percussion continue 
permanently imperfect, although the liquid be completely removed; and in al- 
most every case they are more or less impaired for months after the attack; in 
fkct they correspond pretty well with the appearance and diminished motion of 
the affected side, and are to be referred to the same causes* The improvement is 
generally to be found first in the upper part of the chest, and near the spine. . With 
the return of a weak respiratory murmur, and slight resonance on percussion, 
some degree of vocal resonance may also accompany the removal of the liquid 
in the upper parts of the chest, amounting to loud bronchophony, often accom- 
panied by a remarkable buzz, in other parts being merely the diffused vocal 
fremitus, according to the size of the bronchial tubes and the degree apd per- 
manency of their compression. This is one of the instances in which some 
physical signs may deceive us, unless attention be paid to all, and to the general 
history of the case ; for if, for the first time, we see a patient with the above 
signs, and he happen to have bronchitis, we may be led to believe that the re- 
tonance of the voice and the dulncss are caused by consolidation from recent 
inflammation of the lung, or firom tubercle : but this error may be avoided by 
attending to the history of the case, and tiie signs of contraction that charac- 
terise it The dulness on percussion in the contracted chest is less owing to 
the absence of air, than to the compressed, drawn-in condition of the walls, 
which are no longer ftee to vibrate : and altiiough there be air in considerable 
quantity in the lung underneath, this air gives no spring to counterbalance the 
atmospheric pressure, which is continually acting as a dead weight on the con- 
tracted side. Sometimes more sound may be obtained by pressing the fingers 
torongly on the side, and then striking on them ; this pressure brings the walls 
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beyond the Tmeqnal atmospheric weight, so that they may then vihrate more 
freely, as we haye formerly explained. 

We find, then, that in these cases of pleurisy the condition of the side of the 
chest was, at the period of the copious effusion, the reverse of what it becomes 
when that effusion is removed ; then it was dilated, and the adjoining parts 
pushed from it ; now it is contracted, and the adjoining parts drawn into it. Is 
there not, then, an intermediate stage, in which neither of these conditions is 
presented, and the side has the usual shape and dimensions ? Our experience 
leads to the conclusion that there is not ; hut that the transition from one con- 
dition to the other is not generally uniform, hut partial. The common case is 
that the contraction begins in the upper part of the chest before the dilatations 
and displacements have ceased in the lower ; and it seldom happens that there 
is not, during the diminution of a pleuritic effusion, an irregularity in the shape 
of the chest, a comparative bulging of the lower portion, which may serve to 
distinguish it from consolidation of the lung. 

In tiie cases hitherto considered, the effusion has been supposed to be general 
and to fill the cavity of one side of the chest ; and the contraction after its re- 
moval, although irregular, to be also general. In case of partial effusions li- 
mited by rigid adhesions to transverse portions of the chest, it is plain that the 
thoracic walls cannot contract enough in those parts to obliterate them. In 
the few cases of this kind which we have seen, there had been partial contrac- 
tion ; but the space occupied by the effusion was chiefly filled either with air, 
or by the adjoining viscera pushed in, or with a semi-solid curdy fluid, probably 
the inspissated remains of the effusion. 

It might be supposed that individuals, whose lungs are reduced, by contrac- 
tion of &e chest alter pleurisy, to little more than half their natural size, would 
he reduced to a very frail state of health and a low scale of bodily strength ; 
yet it is curious enough, that some such individuals have continued to enjoy 
^ood health, and to be actively engaged in the pursuits of Ufe. Laennec 
mentions the case of a distinguished surgeon of Paris, who, although he had one 
side contracted, in a very marked degree, from an attack of pleurisy in his 
youth, yet enjoyed excellent health, and was in the habit of lecturing twice a 
•day witiiout inconvenience. We have met with a few instances of the same 
kind, but they were in young subjects in whom the walls and organs of the 
ehest are capable of more extensive adaptation than in after life, and in no such 
case have we found the contraction excessive, nor the respiratory murmur 
nearly abolished. In other cases (and they are, we believe, the most common) 
extensive contraction of the chest causes such an habitual shortness of breath 
and tendency to palpitation, as to incapacitate the subject from active exertion, 
-80 that even slight bronchial attacks, or febrile excitement, cause severe and 
-distressing dyspnoea. We have further had occasion to observe, that before 
the system becomes accommodated to the abridgment of respiration which this 
lesion produces, and even afterwards, under unfavourable circumstances, there 
is an enfeebled or cachectic state of the whole firame, in which various trains 
t>f disorder may arise ; and unless care be taken to counteract them by re- 
medies and circumstances most favourable to the general health, scrofulous or 
dropsical disorders may be engendered, and devdop^ new mischief in the re- 
spiratory organs or elsewhere. Although, therefore, we may look on contraction 
of the chest as a mode of curative termination of pleurisy, it is one of the least 
favourable kind, and liable to many detracting circumstances. 

Emftema. 

The other class of cases in which effusion preponderates over absorption, 
And the liquid can only be removed through a perforation of the pleura, comes 
next to be considered. This character is to be traced in some instances to the 
condition of the membrane, which, either from its continued inflammation, or 
-^m change of its structure, secretes more than it can absorb : sometimes- the 

X4 
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acGomtilatiye tendency of tlie effosion may arise fnm some obstrnctioii m tha 
circulation, dependent on disease of the heart or great vessels, on tabercnlonfl 
or other consoUdaldon of the longs, or even on the partial pressure of the efiii- 
sion itself! But the more common cause of inereasing effiuion is in the natere 
of the matter eflPosed, -which when of a purulent character is not readily ab<- 
sorbed, and constitutes the Empyema of authors. 

The mfmptomB and aifiu of empyema are generally those already defKnibeJ 
as indicating extensive liquid eflEusion, but they may be modified by the length 
of time that effusion continues : thus, although the fieeling of dyspncsa, aid 
perhaps the fever, may have abated, even with the effusion on the increase, yet 
the general disorder of the system, and the signs of enlargemenit oi the side, aad 
displacement of its usual boundaries, commonly become more marked. It is 
by no means constantly observed that the effiision of pus is peculiarly marked 
1^ the occurrence of rigors, hectic fever, or more coDstituti<mal distiirbaiiee 
than that which attends the effusion of mere serum and lymph; but whoi sudt 
symptoms do occur, there is a probability in &vour of iHit effusion being truly 
purulent. The long-continued pressure, perhaps joined, as Dr. Stokes has sng> 
gested, with the paralysing inffuence of prolonged inflanimation, causes the mas« 
cular portions of the walls to yield to an increased extent; hence the intercostal 
spaces become more prominent, the diaphragm fhrther pressed into the abdo- 
men, carrying with it the abdominal viscera. Thus on the right side the liver 
may be pressed down to the umbilicus and ilium, causing a protubenuiee there^ 
which has not unfreqaently been mistaken fi>r tiie chief disease. On the left 
side, the stomach is not generally so mu^ displaced, but the dii^hzagm is 
pushed down more behind, carrying with it the spleen and the colon, the pres- 
sure on which sometimes seems to cause flatulent distension of the abdomeik 
In a case of this kind which we have recently witnessed, the enlargem^dt of 
the chest was entirely behind, the left infira-mammary region not bong at all 
fbD, and giving the resonance c^ the stomach, although the heart was dispUused 
to the ri^xt of the stemumb 

When the effusion is purulent, there is not uncommonly associated with it 
an ulcerative process, which may permit the matter to escape through the IimgB^ 
the walls of the chest, or the diaphragm, and which, in cases of long contimiaBee, 
often involves other parts besides that through whJeh the matter ia evaenated. 
Thus after death we often find small excavations in the layer of sani-orgaaised 
lymph coating the waUs of the c^iest, and in waaut instances this ulceration per- 
j^rates the pleura and a layer of intercostal muscles, without proeeeding further, 
in other cases the ribs, v6rtebr»,or sternum, become partially carious firam. the 
same cause. When this ulcerative {oocess proceeds so fiir as to cause the matter 
to point externally, a soft fluctuating swdMng is fdit at some part of the chest; 
and it may genenHy be known to communicate with the interior of the chest 
by its becoming tense daring expiration, and softer during iniq»iratioa. fifot 
uncommonly the matter bur r ow s under and between the muscles and integB*" 
ments of the chest, and points at several places, and at a ^i^'^m^^ from the 
perforation of the pleura. We have seen abscesses connected with enq^ema 
point in three instances under the pectoral muscle, once in the right hypo- 
chondriac region, and once close to the spme: that in the hypochondiiae 
Tegion had been mistaken fbr an abscess of tiie liver; in this case it was fband 
after death that there were perforations of both xntercostal muscles and diar 
phragm; and between the layers of ^le latter, the matter passed to themasgin 
of the ribs, and there spread under the integuments, communicating with the 
other perforation between the ribs. The superficial abscesses are sometimes 
accompanied by much local pain and tenderness ; but in some cases these are 
flcareely complained o£ Theste abscesses are generally slow iii opcaiag tfj^ini- 
taneouriy : they generally first spread between tiie musdea and integiEmeagKti^ 
eaunng a puffy state of the parts. When the opening does take place, there is 
a discharge of matter, m<»e or less cofHous; and this recurs from tiane to 1»^ 
especiaUy daring ai^strwigeflbrts of ex^intioByaa ill ooB£^iuig. Sonetiaflii 
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air IB drawn at the orifice during strong inflpirations, and the next jets of 
matter iasae with greater force, occasionally mixed with babbles of air. After 
the air has gained access to the eupjema, tiie pus, which was at first inodorous, 
generally in a few days becomes fetid, exhaling the odour of sulphuretted hy- 
drogen : and with this change in the discharge, there is increased constitu* 
tionai disturbance, sometimes manifesting itself in form of irritatiTe fever, with 
bounding pulse and heat of skin, alternated with colliqnatiYe sweats; some- 
times producing typhoid symptoms, and a state of general depression. 

When the matter of empyema is discharged by ulceration through the lungs 
or bronchi, there is a violent fit of coughing almost like 'vomiting, ending in 
the expectoration of huge quantities of matter. These eSorU sometimea 
threaten suffocation : but the discharge is followed by considerable abatement 
of the symptoms. Laennec considered this a more common event than per- 
foration of the walls of the chest : our own experience would indicate the con- 
tnry ; but there are on record many cases of both results. The ulceration 
thriNigh the substance of the lung or air-tubes is described by l>r. Townsend 
to be accompanied by the formation of a gangrenous eschar, which is detached, 
and the fistulous passage is lined with a fiidse membrane, which prevents the 
matter from spreading through the lung, and conducts it to the air-tubes. 

The evacuation of die matter by fistulous openings may go on continually, or 
recur from time to time, with more or less temporary rehe^ for weeks, months, 
or even years ; the patient in some instances recovering; in others sinking from 
the continued effects of the disease. In the fi>rmer case, the discharge soon 
becomes less, and entirely loses its fetid character ; the wound heals, and the 
ebest gradually becomes co nt racted in the manner before described, there behig 
a partial return of respiration in some portions of the chest* 

Ccnues of Pleurisy, We are not aware that any drcnmstances {Mredispose to 
lAeurisy fiurther tium those which render the body liable to other infiamma^ 
tions, such as a relaxed or debilitated state of the system after fevers or other 
■evere disorders, the puerperal state, &c 

^ Of the exciabtg causes of pleurisy, cold is by fhr the most common, espe- 
ciaUy exposure to ookL winds ; hence it is observed to prevail especially in the 
month of March. It may, however, be excited by external injuries, such as 
woonds and contudons dP the chest, fractured ribs, &c : in these cases the dis- 
ease is not uncommonly latent, and becomes chronic It is an occasional 
oompUcation of continued and exanthematous fevers, particularly in some 
epidemics, constituting one of th^ dangerous complications. Less fre- 
<{iieBdy it is excited by gout or rbeumatism; and on the sodden removal of a 
cataneous eruption, or healing of an old ulcer or other habitual drain* It 
sometimes occurs from the extension of inflammation from the hmg, the peri- 
toneum, orthe walls of the ohnt. From the latter cause, it not unfrequently 
fiinns the doeiag scene in cancer of &e breast It is occasionally associated 
^th erysipelas, diffuse inflammation of the cellular tissue, inflammation of tiie 
'**BUtt> and puei^^eral f^er : in sudi cases it is usually latent, and accompanied 
^ the typhoid sy mp t om s common in those formidable diseases. Itisnotun- 
^ookmonly excited by tubercles in the lung; both in their solid state, and after 
^^ have been softened. In the latter case, when the pleura is perfiMrated^ 
thete is generally, also, the admission of air into the pleura, producing the 
^^iB^plex lesion, pleuritic pneumothorax, to be afte rw ar ds noticed. 
■J>ngnnU. In its very earliest stage, at the first attack of pain, pleurisy may 
be mistaken fbr plenrodyne and nervous pains of the chest and i^per part of 
we abdomen ; and as there are rarely any distinctive physical signs at this 
leriod, we must seek fat the diaracter of pleurisy in the general symptoms of 
'^^'^t beat <rf skhi, and sharp hard pulse, and sometimes in the diort dry 
2^|Q^ which accompanies it. In a short time, however, the physical signs 
*^®<>Be the most characteristic nuoks of the disease. It is unnecessary here 
torepeat the description, and it only remains to point out the signs which dia» 
^^'^S'Buh pleurisy from some other lesions that most resemble it Consolidation 
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of the lung differs from pleurisy in its not causing any displacement of the 
contents or -walls of the thorax ; and generally, also, in its increasing the 
vocal resonance of the affected side, -whether heard, or felt by the hand ; and by 
its leaving some sound of respiration which is generally of a bronchial cha- 
racter. Partial pleurisies confined by adhesions are less easily distinguislied, 
because, where the lung is adherent, there may be as much bronchophony and 
respiration as in cases of consolidation ; but on examination these will be 
found to be more circumscribed than in the latter case, all sound being absent 
In other parts, which further present the signs of enlargement or displacement 
t)f the heart, liver, or mediastinum, with fulness of the intercostal spaces, gene- 
rally more remarkably than usual. A similar irregularity in the shape of the 
chest will serve to distinguish pleurisy in the progress of cure by contraction 
of the chest, from the case of a consolidated lung. The diagnosis of intra- 
thoracic tumours will be described under their head. 

Chronic pleurisy is liable to be confounded with tuberculous phthisis, for 
their general symptoms are often very similar ; and in truth they sometimes co- 
exist, or run into one another. But their physical signs sufficiently separate the 
two kinds of lesion ; there never being in phthisis that general dulness and absence 
of respiration,with enlargement of the side and displacement of parts, which occur 
with empyema. The expectoration in chronic pleurisy is sometimes purulent 
without any communication with the pleura, or disease in the substance of the 
lung ; it is in &ct the product of a bronchitis which generally accompanies the 
last stages of most diseases of the chest From simple bronchitis, dilated air- 
cells and tubes, and other chronic affections of the chest, the distinction of 
pleurisy through its physical signs is sufficiently evident Its diagnosis from 
hydrothorax will be afterwards pointed out 

Prognosis, Simple acute pleurisy, although a serious disease, and full of 
danger when neglected, generally yields to remedies promptly employed be- 
fore the effusion is copious. But if active measures have been delayed or 
insufficiently used, or if the effusion be purulent, or if there be other diseases 
in the chest, such as organic lesions of &e heart, liver, or kidneys, or tubercu- 
lous or other deposits In the lungs, pleurisy often becomes an intractable 
and even fatal disease. It does not commonly prove fatal in its acute stage from 
the quantity of the effusion, except when the disease attacks both pleurse at once, 
or in cases in which empyema, or some previously existing disease in the other 
lung, prevents its f^e expansion to supply the defect of that which is com- 
pressed. The very rapid accumulation of the effused fluid is generally an un- 
favourable sign ; for experience has proved that in such a case its dispersion 
is more difficult When the acute symptoms have subsided, and the extreme 
oppression resulting from the first effiision has abated, the probable issue of the 
case will depend much on the condition of the general health and strength. If 
this continue pretty good, there is reason to hope that the effusion will be 
gradually removed; and this hope becomes more sure as soon as the sounds of 
percussion and respiration are heard returning to any part, however small, in 
which they had been pre-viously absent But if the weakness of the body in- 
crease, and some of the functions be more or less disordered, the urine scanty 
and Idgh-coloured, the legs or surface (edematous, or the expectoration 
purulent, with night sweats and increasing emaciation, there is much' reason 
to fear an unfavourable issue, either from die nature of the effusion or the want 
of power to effect its absorption before it fatally, oppresses the vital functions. 
In case of empyema, where the purulent matter mi&es its way into the broiuchi, 
or through the walls of the chest, although its discharge may give consider- 
able relief for the time, yet the improvement may be but temporary ; and here 
also the ultimate result will much depend on the general health and strength, 
as indicated by the rational symptoms, as well as on the condition of the lungs 
and other organs. Where these circumstances are ihvourable, a permanent cure 
may fbUow ; or the spontaneous discharge continuing to a greater or smaller 
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€xtent, a tolerable share of health may continue for months and even years. 
Bat not uncommonly, before the matter finds its way externally, it has produced 
serious mischief in other parts, and by totally destroying the irritability of the 
intercostal muscles, by causing caries of the ribs, sternum, or spine, extensiye 
fistulous abscesses in the walls of the chest and abdomen, or tuberculous deposits 
in the lungs, and at the same time injuring the constitution generally, it leaves 
the body in a condition most unfaYOurable to the restoration of health. These 
circumstances suggest the propriety of anticipating the process of nature, by 
artificially evacuating the matter before these serious consequences ensue. 

Treatment The leading indications in the treatment of pleurisy are, 1. To 
subdue the inflammation ; 2. To promote the removal of its more injurious pro- 
ducts ; 3. In chronic cases to improve the state of the general health, and to 
counteract the injurious effects of the persisting disease. 

The most desirable object is tc destroy the inflammation at its very onset, 
before the signs show that the effusion is considerable. For this purpose, the 
most effectual remedy in severe cases is a full general bleeding, carried, if pos- 
sible, to such an amount as to remove all pain on full inspiration ; or, if there 
be little or no pain, until all hardness of the pulse ceases. This should 
be followed by free leeching or cupping of the affected side. We think 
leeches generally preferable ; but they should not be applied sparingly, and they 
should be immediately followed by a large warm poidtice covered with flannel, 
or by a succession of warm dry napkins. These depletory measures must be 
repeated if within a few hours the pain return, or the p^ike resume its hard- 
ness. Of internal remedies, those are the most useful, in the first instance, 
which assist the bloodletting in producing an impression on the circulation, 
especially brisk purgatives containing mercury and antimony, which act fully 
on all the secretions. Calomel and James's powder, followed by an active 
draught consisting of salts and senna, generally answer best Tartarised anti- 
mony is less effectual in this than in other inflammations of the chest : it may do 
harm if it excite vomiting ; but in doses short of that effect it may prove useftil. 

It commonly happens that such measures take off the edge of the disease 
without destroying it entirely, or, at least, without removing its products, which 
must be a work of time ; and although the pain, dyspnoea, and cough be 
much relieved, they are not removed, and the physical signs show that Ihe ef- 
fiision has taken place to a greater or less extent Under these circumstances 
the proper means are those which promise to fulfil both indications, to reduce 
the rem^ing inflanmiation, and to promote the absorption of the matter already 
effused. The most powerful of these is mercury, which may be combined with 
ipecacuanha and opium, to lull the pain and to prevent the calomel from passing 
off too freely by the bowels. These remedies should be given in pills every 
three or four hours ; and to them may be added di^talis or colclucum in a 
saline mixture, with an excess of alkali, to keep down the action of the 
heart and arteries, to determine to the kidneys and skin, and to lower the 
inflammatory condition of the blood. The beneficial influence of mercury is 
sometimes apparent when it does not affect the gums, especially in young sub« 
jects ; its operation being only manifest on the hepatic and alvine secretion, 
which is green, dark, or high-coloured, from different conditions of the bilious 
matter in it : but in most cases the gums exhibit the effect of mercury before 
these secretions are produced. 

Venesection can seldom be repeated with much advantage after the first few 
^ys, unless on the occasion of a fresh access of pain, or ouier symptoms which 
^otethe renewal of acute inflammation. Occasional leechings continue to be 
Uefdl; but, after the inflammatory fever has been reduced, the most effec- 
tual external remedies are blisters, which should be used large, and not left on 
too long; from six to eight hours is generally time enough to make them vesi- 
<^te without inflaming tiie tissues too deeply, or irritating the system by the 
absorption of their serous discharge. Where the effusion is abundant, a succes- 
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rioB of blisters wUl be necessary ; or they may be yaried by a sapparathv;^ 
eounter-irritant, such as the tartar-emetic ointment or solution. 

The diet must be of the most spare kind in the early stage of acute pleurisy ; 
and the patient should remain as quiet as possible in bed. But when the in- 
flammation is subdued, sitting up, and, if die strength will permit it, using a 
little exercise about the room, will be beneficial in promoting the absorption <if 
the fluid. 

In limited Tarieties of pleurisy, such as those of ii mild or nartial land, 
those exited by tubercles, and in those which occur in ccmibmation witii 
typhoid or asthenic symptoms, the antiphlogistic measures above described 
must be reduced to suit the nature of the case, and the amount of the general 
rtrength. Circumscribed pleurisies may sometimes be removed by cupping 
or leeching only ; and in conditions of the system depressed by febrile or other 
morbid poisons, or reduced as in phthisis, blisters or sinapisms may be the 
only antiphlogistic means which can be borne. In continued fever, besides 
these external means and the usual salines, mercury in combination with 
opium is, according to our experience, the most appropriate remedy. 

11^ in severe cases, from insufficiency or delay d treatment, or in spite of it, 
ihe signs of effusion continue beyond two or three weeks, little or not at all 
diminished, with more or less constitutional disturbance, it is to be apprehended 
that the disease will take a chronic form, in which the character of the treat- 
ment must be to a certain extent changed. If the strength continue to dimi- 
nish, the pulse be weak, and the fever (if present) of a remittent or hectic 
kind, a. more nutritious and tonic plan must be caulionsly pursued to the ex- 
tent that the patient can bear ; the heat of skin, pulse, cough, and condition of 
the breathing being referred to as tests of the suitableness of the change. But 
external counter-irritation should still be continued, especially by blisters, 
which may perhaps be useful not only in reducing internal inflammation and in 
promoting the removal of the efiEusion, but also, as Dr. Stokes supposes, in re- 
storing energy to the inactive external muscles of respiratiiHi, as they some- 
times do to tiie muscles of a paralysed limb. The secredcms must be kept 
free by medicines of a milder class than those used in the acute stage ; and, 
except with this object, we have not found much benefit fix>m mercury in the 
advanced asthenic stages of pimple pleurisy. In fiict, when the effusion is pv- 
nlent, the constitutional effect of mercury seems to be iiqurious. In these 
stages we have seen the most salutary effects result from the employment of 
tile hydriodate of potass, which seems to act both as an alterative and as a 
diuretic Dr. Stokes highly recommends iodine, both internally and exUr- 
nally, in the form of a pint of Lugol's mineral water daily, and from a quarter 
to half an ounce of the ointment rubbed into the side. We prefer the hydri- 
odate simply, in the dose of two or three grains, three or fbur times a day ^ 
and in the more asthenic cases, the iodide of iron in rath^ smaller doses. As 
tiiere is apt to be in both these medicines some ttee iodine, which we believe 
to be the chief cause of the unpleasant symptoms which they are sometimeis 
sud to produce, it is well to direct the patient to eat a bit of bread or biseoft 
after each dose : the starch of this, combining with the free iodine, removes its 
nqurious proper^ ; and with this simple precaution we have administered both 
tiiese remedies in numerous instances, fer a great length of time, without ever 
inducing the gastric irritation and nervous symptoms whi^ are commonly 
ascribed to iodine, and which we have seen produced even by Lugol's diluted 
solntion. These medidnes seem especiaOy calculated to promote absorption i. 
and, combined with blisters, we have feund none so efficacious in hastening the 
lemoval of a pleuritic effuskm. 

Various other medicines are occasionally usefhL As diuretics, Laemiee re> 
commended acetate and nitrate of potash in very large doses, such as fitim Jss 
to ^ij of the former, and 3s8 to 3iv of the latter, occasionally combin&g 
with them hydrochlorate of ammonia and squills. Where a dropsical diatiiesia 
prevails, we have occasionally found the tartrate of iron a good diuretic But 
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in some such cases, a ooogolable state of the urine sometimes indicates a state 
of tiie kidneys in -which diuretics prore iigurioiis. Under snch circumstances, 
powerful purgatires and diaphoretics alternated are sometimes usefhl in re- 
ducing the effiision. But such remedies can seldom be used for any length of 
time irithout causing serious weakness and disorder, and arc, we apprehend, 
more hazardous than the simple operation of mechanically drawing off the 
fluid. 

Gentle exercise and friction are commonly serviceable in promoting the ex- 
pansion of the chest and lungs, and the absorption of the fluid. In the more 
dironic cases, it is of the utmost importance to promote the general health by 
free exposure to a pure, mUd, and suitable air; and in cases disposed to scro- 
fuia, tfaiis will be best found at the sea-side. 

The removal of the fluid effused by pleurisy through an artificial opening, 
in the chest {paracentens thoracis), the utility of this operation, and its mode 
of performance, have long been, and are still, subjects of much question among 
bo& medical and sorgicid writers. We must refer to other works for the dif- 
ferent opinions on these points : we shall endeavour to state in the simplest 
terms the general results of our reading, observation, and reflection on the 
subject 

There are two kinds of cases in which it becomes proper to give exit to the 
Mquid. accumulated in the pleural sac Chie includes the examples of the recent 
disease, in which the effusion takes place so quickly and abundantly as to en- 
danger life bv the pressure which it causes on the lungs and bloodvessels. A 
sudden effusion may have this effect, where its quantity is not sufficient to 
compress the lung totally, or to displace the viscera to a great extent, especially 
if the lungs be previously disabled, as by emphysema, catarrh, &c ; there is, 
however, always some enlargement of the side, which, with dulness and ab- 
sence of respiration and voc^ vibration, will sufficiently indicate the nature of 
the case. Here the liquid is generally serum, with more or less lymph, and it 
commonly deposits a further clot of gelatinous fibrine after it has been drawn 
from the chest : the same liquid is however sometimes yielded by pleurisies 
of long standing. The other class comprehends those cases in which the 
pleurisy has existed for a long time ; and the effusion, instead of showing a 
dispoation to disperse under the influence of remedies, either increases or re- 
mains stationary ; and whether it cause a dangerous degree of dyspnoea or 
not, its longer continuance must do mischief by perpetuating the compressed 
state of the lung, as well as by the various other structumL and frmctional 
affections which we have before alluded ta The cases of true empyema are 
generally included in this number, and are considered the more legitimate 
Sttigects for operation, because there is less chance of purulent matter being 
removed by absorption ; but we must add that the operation has not been so 
often successftd in these cases as where the effusion is not purulent 

Now the olject of the operation is to remove the fluid, which dther from, 
its quantity oppresses the frmctions, or by its quality extends and perpetuates 
&e structunl lesions a( the chest and its organs. With this view, an outlet ia 
given to it, any number of times, until its quantity is so fiir diminished and its 
quality improved, that it shall not prevent the re-expansion of the lung as fer 
as that is possible ; the contraction of the chest fiUii^i^ up the deficiency as the 
remaining fluid is afterwards gradually absorbed. It is easy to perceive that 
after the distenfflon is relieved by the flow through the opening, Uie remaining 
fluid cannot be drawn out of the chest witboiit something to occupy its place i 
and, unless proper precautions be taken, that something will be air, drawn by 
mapiration, not into the lung, but through the orifice into the cavity of tiie 
chest Air thus introdaced often seems to have the effect of causing an un- 
fkvourable change in the nature of the remaining liquid, rendering that which 
was serous decidedly purulent, and giving to pus a fetid character. Further, 
when air gets access, it tends to do mischief^ whether the orifice remain open 
or be closed : in the foimer case, the air passing in and oat prevents the Insg 
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from expanding, and constantly irritates the serous membrane, which is not 
fitted for contact with it ; and if it be closed, the air admitted tends to en- 
gender more air by the decomposition which it causes in the remaining fluid, 
so that the pleura soon becomes as much distended as before the operation* 
Hence, although the operation generally gives temporary relief, it has often 
been followed by symptoms of irritation, or of increased oppression, which 
have ultimately led to a fatal result It is true that in some cases the cause of 
failure is irremediable disease in the walls or viscera of the chest, or perhaps 
in the constitution, which may be either the cause or the effect of a long con- 
tinuance of the pleuritic effusion ; but even in these cases, the operation may 
prove the means, either of great temporary relief, and considerable prolonga- 
tion of life, or of just the contrary, according as it is, or is not, performed with 
due reference to sound physiological and patiiological principles. The opera- 
tion has, we admit, sometimes succeeded where these principles do, not appear 
to have been much attended to; but this has been for the most part in. young 
subjects, where the reparatory powers are active, and sufficient to countervail 
very un&vourable circumstances ; and we are confident that it would succeed 
in many more instances, were it resorted to at the time in the way pointed 
out by our improved knowledge of the sulject One great error has been to 
delay the operation too long, until someof tiie bad consequences of the disease, 
such as obliteration of the tissue of the lung or deposits in it, surfaces se- 
creting inorganisable matter, and incapable of adhesion, ulceration and even 
sloughing of the soft parts, caries of the bones, morbid deposits in other parts, 
and depression of the vital powers generally, prevent the possibility of recovery. 
Another great error we consider to have been in the neglect of all means to 
promote the re-expansion of the lung, which is the only natural mode of sup- 
plying the place of the fiuid drawn off, and is an obvious step towards a re- 
storation of the healthy condition of the parts. 

The operation of paracentesis thoracis has been in use since the time of 
Hippocrates, and has been held in different degrees of estimation by the very 
numerous authors who have described it in its various modifications, but a 
great preponderance of opinion is in fiivour of its utility and safety when pro- 
X>erly performed. It is very remarkable that many of the more important pre- 
cautions in the operation were attended to by Hippocrates and his followers 
more than by the greater number of writers down to the present century; and 
we find from the ** aphorisms, *' that the operation was considered to be the only 
means of cure, and when theseprecautions were attended to, and the fluid white and 
of good quali^, the patients recovered. The chief of these precautions were, notto 
delay the operation after the existence of the empyema is known, and to draw 
off &e liquid gradually, at successive periods, closing the wound in the inter- 
vaL We must refer to works on surgery for details of the different modes of 
operating ; and we would remark that from the time of Hippocrates to that of 
I^nnec, although many new plans were proposed, little improvement had 
been made, and the credit of the operation had rather declined than otherwise; 
but the greater precision conferred by the latter author on the diagnosis and 
pathology of effusions in the chest* has fbmished the means of rendering this 
operation more successful than it. has hitherto been. Formerly the signs of 
the very existence of empyema and hydrothorax were so uncertain, that many 
patients have been tapped when there. was no effusion: in many, the existence 
of empyema was not suspected until it had proved fatal, or produced changes 
which prevented recovery; and in many instances the almost hopeless lesion 
of tuberculous perforation of the lung and pneumo-thorax has been joined 
with liquid effusion, and its incurable character has thrown additional discredit 
on the operation. But now we have sure means not only of detecting the pre- 
sence of liquid in the chest, but in a great measure also of discovering the 
complicated lesions, and of distinguishing the cases which give the operation the 
best chance of success. The same means also enable us to simplify the oper- 
ation; for whereas formerly it was expedient to make a long incision wiik a 
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knife or lancet through the integuments, and then cantioufily to diTide the in- 
tercostal muscles and pleura wi& a bistoury, for fear of wounding the lungs or 
heart, now the surgeon, guided by the physical signs and the ezploring^ 
needle, may without fear plunge a trocar at once into the chest, thus much di* 
minisldng the pain of the operation, and the risk of hemorrhage. 

Before describing the mode of operation which we would recommend, it is- 
necessary to advert to some disputed points in regard to it One respects the 
place for making the puncture. In case of the matter forming an abscess in 
the walls of the chest, there is no choice : this must be opened ; but in the ab* 
sence of such pointing, it is of importance to determine what is called the- 
place of Section, The majority of the older surgeons preferred the inferior 
parts of the chest, under the notion that the fluid would ponderate there. But 
as the fluid occupies the whole pleural sac, and by change of posture may be 
made to ponderate in any direction, this notion is of no weight in opposition to 
the risk of wounding the diaphragm and abdominal yiscera in these regions. 
Accidents of this kind have repeatedly occurred. Laennec gives an instance 
in which a trocar passed between the fifth and sixth ribs on ^e right side, per- 
forated the diaphragm and entered the abdomen ; the diaphragm having been 
pushed up by an enlarged liver. In other cases, the liver, the kidney, and the 
lung have been wounded, the latter in consequence of its adhering to the diaphragm.. 
On the other hand, the oljection against puncturing the upper parts of the chest 
is chiefly on account of the greater frequency of adhesions of the lung there* 
The middle portions of the chest are tiierefore generally considered the most 
eligible, between the third and seventh ribs : and as the intercostal spaces are 
widest, and there is less thickness of the waUs at the side, this part is generally 
select^ as the place of puncture. Another debated point is, whether as much, 
of the liquid as possible shall be evacuated at once, the aperture left open, and a 
canula inserted, or a little only at a time and the orifice closed, tn regard 
to the quantity to be drawn off, we are fully persuaded, by the study of re- 
eoided cases, and by personal observation, as well as by reflection on the patho- 
logy of the case, that the Hippocratic method of evacuating the fluid gradually 
ttt sitccestive timesj closing the orifice in the intervale, is the best ; both because it 
gives the lungs time to expand, and the vessels to adapt themselves to the 
diminished pressure, and also because it affords the best means of preventing 
the admission of air through the orifice. For the same reasons we decidedly 
disapprove of the practice of leaving the orifice open, and particularly of 
leaving a canula in it In proportion as the air has free access to the pleural 
sac, it will irritate it, perpetuate its inflammation, and prevent the lung from 
expanding, even in cases where it does not cause decomposition of the remain- 
ing fluid. But in many instances the factor, which in the course of two or three 
days is perceived in the air and discharge which proceed from the orifice^ 
becomes evidence of the latter mischievous &ect of the introduction of air ; and 
not' a few patients have obviously sunk under the pernicious infiuence of the 
putrid matter thus generated. This result has ensued in some cases even 
where air has been admitted only in a very small quantity ; and we therefore 
hold it to be highly desirable to prevent the entrance of any air. We are sur- 
prised that Dr. Townsend, who otherwise advocates the plan of the gradual 
discharge of the fluid, and the closure of the orifice, expresses a doubt whether 
the adimssion of air be really hurtAil, and supports the doubt by the experi- 
ments of Nysten and Speiss, who found that air introduced into the healthy 
pleura was invariably removed by absorption in the course of a few days.. 
These are obviously not parallel cases, and it is highly improbable that air ad- 
mitted to a serous cavity whose absorbing properties are manifestly impaired, 
the membrane being covered with products highly disposed to decomposition, 
will be absorbed without farther mischief To prevent the admission of air, 
it has been lately proposed to puncture the chest under water, the patient being 
in a warm bath ; and this expedient is well worthy of attention, particularly in 
cases where, frt>m the long continuance of the disease, and consequent loss ot 
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expamibility of the hmg, and elastiioity of the walls of the chest, the me&xAio 
be described afterwanU may be insoflSlcieiit Several -writers have reoon- 
mended liquid ii^jectioos with the view both to expel the air and to fiK^ilitate 
the discharge of the matter. The ancients in some cases iiyected oil and wine 
to promote the healing of the cavity ; and it has repeatedly been tried, and 
sometinies with good results, to attain this by aromatic and tonic vegetable in- 
fusions. Sir P. Crampton used with success an injection of a weak solution of 
chloride of lime. However useful these injections may be far these purposes; 
they must in some degree prevent, rather than &vonr, the re-expansion of the 
lung. To attain this point, as well as to increase the discharge of the liquid, 
it has been attempted to suck the latter through the orifice, by means of dif- 
ferent kinds of syringes. Laennec proposed using a cnpping-g^ass with an 
prlnqigtiTig syringe after the puncture : this contrivance would probably draw 
off the fluid and promote the expansion of the lung very effectually; but unless 
the operation be conducted with great care and gentleness, there may be dangei; 
of rupturing the lung by the forcible entry of tibe air into it, or it would be al- 
most impossible in the mode proposed by Laennec to prevent air from entering 
through the puncture on removal of the cupping-glass. Still we think that the 
expedient might be useful and safe by means of a little management, by which 
the canula should be slipped out, and ibe integuments drawn over the punc- 
ture, so as to make it valvular before the cuppmg-glass is removed, when the 
orifice might be further secured by means of a compress confined by strips of 
adhesive plaster. 

But we apprehend that the exclusion of air as well as the expansion of the 
lung, as &r as that can be safely attempted, may be effected by applying mamitti 
pressure to the walls containing the effusion, and by closing the orifice before 
that pressure is removed. The followiug is the manner in which we recom- 
mend the operation generally to be conducted. 

The spot for the mtroduction of the trocar must be determined with due 
reference to the physical signs ; carefully avoiding every part where or near 
which there is sound of respiration, voice, or not perfect dulness on percussion. 
A projection and fluctuation of an intercostal spaoe give greater eligibility to 
a spot ; and these droumstances present themselves most frequently at the in- 
ferior lateral parts of the chest from the third to the seventh rib, where also 
the soft walls of the chest are as thin as any where. Inall cases it is aproper 
precaution to pass a grooved needle first, as recommended by the late Dr. 
Thomas Davies ; fiyr this at once determines the presence of the liquid, its 
quality, and the thickness of the walls which contain it at that spot C^ course 
it is proper to avoid the immediate vicinity of the heart or of any of the known 
arteries or nerves. The upper margin of the fifth or sixth rib most commonly 
presents a favourable spot, but wheUier more or less at the side must be de* 
termined by the position of the heart and other circumstances. The patient 
should be lying on his back, inclining to the affected side, and not more raised 
than is necessary for the state of his breathing. The skin should be drawn 
aside, so that the puncture through it may not, after the trocar is withdrawn, 
oorrespond with that of the costal pleura, but form a valvular orifice. The 
trocar should not be pushed in further than is necessary to clear the paiietes; 
but the canula may be pushed in further after tlie stilette is withdrawn, and its 
aides should have several holes in them. As soon as the stilette is withdrawn, 
steady pressure should be applied by a bandage or by the hands of assistants, to 
depress the shoulder and ribs, and to push npthe diii^hragm on the affected side^ 
to promote the flow of liquid and to prevent the indroduotion of air through the 
orifice during any sudden or forcible act of inspiration. For the same reason, 
during a fit of coughing, if there appear any tendency to intenmssion in the 
stream of liquid, the orifice should be closed by the finger. The pressure should 
be steadily increased as the liquid flows ; and if tl^ stream should stop» a 
probe may be^ passed through ^e canula to clear it of clots of lymph or any 
other obstmeting matter ; bat if still no more flows, a compress, or if tibie liqoid 
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is pamlent, a large poultice should be placed on the orifice ; and then, but not 
till then, the pressure on the walls of the chest may be discontinued. The 
result will be, that the walls of the chest, expanding by their own elasticity on 
the removal of the pressure, will draw air mto the compressed lung, which, 
being thus inflated, will begin to resume its part in the function of respiration 
and circulation, and will thus promote the absorption of the rest of the fluid, 
and improve the condition of the whole system. Even if the fluid should ac- 
cumulate again, the temporary expansion of the lung will have served to restore 
its natural properties, so that when another quantity of fluid is again withdrawn, 
its tissue will be better prepared for a restoration of its function. 

Performed in the manner as directed the operation is almost fi'ee from risk, 
and will seldom fliil to give relief. If the liquid be purulent it will generally 
he necessary to repeat the operation several times ; but if it be serous, one 
taping, which will partially expand the lung, will often be sufficient to give 
a turn to the disease, its complete removal being efiected by nature aided by 
appropriate remedies. 

When the fluid is purulent, we should strongly recommend the injection of 
warm water with the view to displace it ; but instead of doing this, as it is 
usually practised, with a single tube, it should be done through a double-tubed 
canula, the tube for injection being cautiously carried two or three inches into 
the chest, whilst the evacuating tube is merely long enough to pass through 
the walls. If warm water previously boiled be then thrown in through the 
long tube by Read's syringe, it will drive the matter through the short tube ; 
and in this way the greater bulk of the secretion will be £splaced by water, 
which is very likely to be absorbed. If after repeated evacuations there be no 
apparent disposition to the expansion of the lung or contraction of tbe chest, 
and matter continues to be secreted, it may be useful to use medicated injection, 
such as a very weak solution of nitrate of silver, or chloride of soda. The 
pleural sac may be treated as an abscess, and if the discharge be unhealthy it 
is quite proper to correct it and to promote the healing of the diseased parts by 
such means as are known to promote granulation and desiccation of suppurating 
wounds. When the discharge is fetid, it is more decidedly necessary to cor- 
rect it by injections of chlorinated solutions, mixtures of creasote, or other 
antiseptic liquids. The same practice may be advantageously pursued when 
the matter has pointed and opened spontaneously, leaving a fistula which may 
remain open for months and even years. Dr. Townsend mentions the re- 
markable case of Dr. Wendelstadt, who had been tapped thirteen years before, 
since which time the wound had remained open and discharged daily to an 
amount varying ttom half a drachm to four ounces. The diseased side "was 
much contracted, and did not move in breathing, yet he could blow the flute, 
walk fiist, and actively perform his professional duties. 
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Modes m which it may arise. — Physical signs. — Prognosis. — Treatment, 

Pneumothobax (fW>m hvcv/m, air, and 3(6^, the chest) implies tbe presence 
of air in the cavity of the chest. The discovery of this disease, or rather of 
ibis effSect of other pulmonary lenons, is of modem date, though it for a long 
time received no distinctive name till the term pneumothorax was proposed by 
K. Itard, and subsequentiy adopted by writers on pulmonary diseases. • 

Pneumodurax may be produced in three different ways : — 1. It may be the 
consequence of a partial pleurisy. We have mentioned, that after a pleuritk 
effiision has long compressed the lung, and the compression has been perpe- 
tuated by a rigid false membrane tormid over it, the absorption of the liquid 
leaves a void, which the coUapse or contraetioa of the walls of the ehest is im 
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some cases insufficient to obliterate, and this void is sometimes filled witli air 
secreted by the membranes. We have seen two instances of partkA pneumo- 
thorax: produced in this way. They each occupied about half of the pleural 
sac ; in one case the upper, in the other the lower half; and the lung in bo^ 
eases was strongly bound down by fibro-cartilaginons membrane, and con- 
densed in the part contiguous to the empty space. There was also some oob- 
traction of the chest in both cases. This kind of pneumothorax is very rare. 

2. Another kind of pneumothorax is that which may be called idiopathic, and 
arises from an eflPusion or secretion of air into the sac of the pleura iritii- 
out perforation. This is also of very rare occurrence. It is sud to oceur 
sometimes towards the termination of fktal diseases, in the same manner as 
tympanitis occasionally occupies the peritoneal sac under similar eircom- 
Btances. We have never met with such a case in which the signs of pneumo- 
thorax were observed during life ; but we have several times seen a little air 
in the pleural sac when it is opened after death, without any discoverable per- 
foration of the pleura. It is possible that a little air may have been exhaled 
from the animal fluids after death, and then increased by exosmosis through 
the long : the facility with which gases pervade dead membranes countenances 
such a notion. Pneumothorax is also said by Drs. Hudson, Graves, and others, 
to have occurred in a few instances at the commencement of pneumonia, and 
to have soon afterwards disappeared : but as the chief sign in these cases was a 
remarkable resonance on percussion, we suspect that these were examples of 
the production of tracheal or amphoric sound, from consolidation of the upper 
lobe of the lung, and not cases of pneumothorax. 

3. By far the most common kind of pneumothorax is that caused by some 
unnatural communication between the pleural sac and the external air, and 
this may be by a perforation either of the external parietes or of the pulmo- 
nary pleura. The latter case is now recognised as the usual cause of pneumo- 
thorax, and constitutes the great bulk of the examples that are met with. The 
perforation depends on the progress of the ulceration, generally of tuberculous 
character, rarely of gangrenous abscess, through the pleura. The circum- 
stance of ulceration reacmng and perforating the pleura indicates a low state 
of the reparative powers, and a want of plasticity in the products of inflam- 
mation ; for under ordinary circumstances ulceration could not approach the 
pleura without causing it to iuflame and throw out coagulable lymph, which 
becoming organised, forms either a protecting thickness of membrane, or close 
adhesions to the costal pleura. We see this in most cases of chronic phthisis, 
where the upper lobes are generally adherent to the ribs. We have seen ulcer- 
ation extend fi'om a tuberculous cavern across the two layers of the pleura, 
thickened and adherent, and completely through the walls of the chest, so that 
when the patient coughed, ur bubbled out of two or three fistulous openings in 
front of the chest, but there was no pneumothorax. On the other hand, we 
have met with more than one case in which the adhesive process seemed qiute 
incapable of protecting the pleura, which was consequently perforated at several 
points, wherever in fact the ulceration of the lung reached it, and air freely 
passed into the pleural sac by all these holes. More commonly, however, there 
is only one perforation ; and this is generally near the apex of the lung, in 
connexion with some of the cavities which first form there. 

The completion of the perforation is inmost instances sudden — apart thinned 
by ulceration, and imperfectly adherent, giving way during a fit of coughing, or 
some other unusually forcible act of respiration. We have met with an in- 
stance in which external violence produced the rupture. The immediate eflect 
of the perforation is to admit air more or less rapidly into the pleural sac, which 
by equalising the atmospheric pressure outside and inside of the lung, permits 
it to assume that state of collapse to which its natural elastic contractility would 
reduce it. Hence dyspnoea, sudden and severe in proportion to the extent to 
which the air enters and the lung becomes collapsed. But the access of air to 
a serous membrane totally unaccustomed to it, with perhaps the discharge of 
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knatter ftom the ulcerous opening, also occaaM>n8 great irritation and conse* 
qoent inflammation of the pleura. Hence a sudden sharp pain and dr^ cough» 
with spasms of the intercostal muscles, and a weak, quick, and sometimes ir- 
Tegular pulse. Soon the irritation hecomes accompanied with inflammatory 
reacdon, and then follow the sjrmptoms of acute pleurisy with heat of skin and 
inflaiiimatory pulse ; and liquid effusion is added to the air in the pleural sac. 
Although a perforation of the pleura will not fail to introduce idr into its sac, 
the amount and effect of this introduction of air will vary considerably according 
to the size and other conditions of the ulcerated opening. If this be very small, 
or if^ as it not unfrequently happens, it be so placed that the waUs of the chest 
close it in expiration, by which it is rendered valvular, or if it be below the 
level of the Uquid, the air introduced by each inspiration will not escape as 
freely in eviration, and the result will be the progressive accumulation of air 
in the pleura, and a consequently increasing compression of the lung and dys- 
pnina ; and in this way perforation of the lung has in some cases caused suf- 
focation within a few hours of its occurrence ; in others this catastrophe has 
been delayed by the egress of the air by accidental changes of position, by vio- 
lent coughing, or by puncturing the chest. If the aperture be of larger size, 
and no impediment occur to the passage of air through it, it will interfere with 
respiration only so far as it suffers air to pass outside of, instead of into, the 
lung. But when the air passes thus freely, the pleura is more irritated by it, 
and there is a more copious secretion of liquid, which is generally more or less 
purulent and often fetid. Jn either of these cases, after the subsidence of the 
spasm, pain, and dyspncea, first caused by the entry of the atmospheric air, there 
are no characteristic general symptoms which can serve to distinguish pneumo- 
thorax. The occurrence of perforation may sometimes be suspected n-om the 
sudden supervention of acute pain of the side and oppression, which the patient 
in some instances refers to something having given way during a fit of coughing. 
But such sudden attacks sometimes take place from pleurisy without perform 
ation, and we have repeatedly known perforation happen without being fol- 
lowed by any remarkable increase of pain or distress. 

The phfsical signs of pneumothorax are generally very remarkable and dis- 
tinctive. The presence of air in the pleura will give to the walls of the chest 
a freedom of vibration, and therefore a degree of resonance on percussion, even 
greater than that which the air-filled structure of the lung confers upon them ; 
so that percussion will give more of the drum-like note or tone wMch is ob- 
tained by striking on the region of the stomach or csBcum. This is more 
marked in proportion as the quantity of air is considerable. The same cir- 
cumstance will also impair or destroy the sound of respiration ; for the air 
not only removes to a greater distance the pulmonary structure in which this 
sound is produced, but also by its pressure diminishes that entrance of air into 
the cells on which the sound depends. There will be therefore this remark- 
able contrast of signs to distinguish pneumothorax — a clear or hollow sound 
on percussion, with littie or no sound of vesicular respiration, whilst the 
healthy side gives a duller sound on percussion, but a much more distinct re- 
spiratory murmur. 

There is however produced in air-fiUed cavities another class of sounds, 
which often gives decisive evidence of their existence. The character and 
cause of these sounds may be shown by a simple experiment. If the mouth 
of a caoutchouc bottie be held to the ear, and its outside struck, each stroke 
causes a short tinkling note, like the clink of a piece of metal or gloss. This 
note is a kind of echo, produced by the reverberations or repeated reflections 
of the impulse from the waUs of the cavity, and it is shrill and acute because 
the reflections are short and quick in so small a space The same kind of note 
may be heard in other hollow bodies, such as an empty cask ; but it is there 
less shrill, because the space is larger. Any sound proceeding from, or com- 
municated to, the interior of the cask, the caoutchouc bottle, or any cavity in 
the body with reflective walls, will be accompanied or followed by this sort of 

K 2 



13S PNEUMOTHORAX 

iinkfing or ringing eobo, which will be more prolonged and distinct in pro^ 
portion as the walla are perfectly and uniformly reflecting. Sounds of this 
kind may often be heard on using the stetiioaeope over the stomach and large in- 
testines, as their contents move and cause a sound within them. So too this 
tinkling echo may accompany the sounds proceeding from an ur-filled cavity 
in the chest, and it becomes a distinctive sign of the existence of such a 
cavity. 

In idiopathic pneumothorax, and in that partial kind resulting from the ah* 
sorption of a pleuritic effusion confined by adhesions, although the cavity be 
present, there may be no sound produced in it, or transmitted to it, so as to 
cause the tinkling echo. Sometimes percussi<m on the external walls will do 
this ; and we have heard the metallic tinkling accompany both the voice and 
the cough in a case of partial pneumothorax without liquid effusion or perfo- 
ration (^ the pleura, the sound being transmitted to tiie cavity through the 
condensed tissue of the lung. But it is where the pleura is perforated and 
where liquid is present, that tibe phenomenon of metallic tinkling is conmionly 
heard ; not, as Laennec supposed, because these conditions are essential to its 
production, but because the motions of the liquid or of the air through the 
orifice make sounds within the cavity which serve to show its echoing proper- 
ties. So metallic tinkling has often been heard after the operation for em- 
pyema, manifesting the presence of air in the pleura. 

Perforation of the pleura, with its consequence, pneumothorax and liquid 
effusion, is not a very uncommon accident in the course of phthisis ; and its 
signs are so remarkable, that they can scarcely ftiil to be recognised even by 
those who are but moderately versed in auscultation. The tinkling echo may 
present several modifications, which it is useful to notice, as they serve to give a 
more accurate knowledge of the condition of the parts and of their tendencies. 
When the perforation is small, or obstructed by its position against the walls 
of the chest or below the level of the liquid, the tinkling is seldom heard ex- 
cept on coughing or taking a full breath, which reaches the cavity and may 
throw the liquid into bubbles. The voice may also sometimes reach the cavity 
through a consolidated portion of the lung, and then it will be accompanied by 
a tinkling. When the orifice is large and free, the air will pass in and out in 
ordinary breathing, and will produce in its vicinity a sound like that of blowing 
into the mouth of a glass bottie : this kind of respiration is therefore called 
amphoric. In such cases there is seldom so much oppression of the Inreathing 
as in those where the air passes less freely and accumulates in the cavity. In 
listening for the tinkling phenomena, it must be held in mind that they may 
be audible only in certain parts of the chest where the lung is not adherent, 
and where the liquid effusion does not reach. Generally, in the sitting posture 
they are heard best about the mammse and the lower part of the scapula and 
axilla ; but we have heard them in some cases in every part of the affected 
side, and in others only in one spot. In fact, there must be a certain degree 
of tension in the walls of the cavity to make them good reflecting surfaces, 
and if this be deficient at the spot of the cavity opposite to that on which the 
stethoscope is applied, the sound may be absorbed and not reflected. 

The addition of the liquid to the air in the chest makes the diagnosis still 
more easy. By percussion we can find the exact level to which the liquid 
rises, and that this level moves with change of posture ; this is much more 
distinctiy perceptible than with simple liquid effusion. The motions of the 
liquid may further give very decisive evidence of its presence with air in the 
cavity. On change of posture and on coughing, the liquid will sometimes 
drop from the parts which have just been immersed ; and the sound of this will 
exhibit the metallic ringing in so distinct a manner, that it resembles the note 
which a glass or porcelain vessel yields when struck. If the liquid be agitated 
more forcibly, as by the patient giving his trunk an abrupt jerking turn, or 
b^g violently shaken, it may be heard to splash most distinctiy against the 
walls of the chest : this is the sign of succussion described by Hippocrates. It 
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may "be best heard by applying the ear to the chest at the time of the more- * 
ment, and then the tinkling is heard to aoeompany it, and sometimes to follow 
it as the liquid drops from the sides, or the babbles break on its sariace. The 
splashing is not easily produced, unless there be a good deal of air in the 
pleural cavity with a moderate quantity of liquid. The proportions of these 
are however better ascertained by percussion. 

The prognosis of pneumothorax from perforation must be generally un£i^ 
Yourable, because, besides its own formidable character, in the vast minority of 
cases it arises from tuberculous disease of the lungs. Provided however the 
tuberculous disease be very limited, it does not seem unreasonable to think 
with Laennec that the case may not be entirely hopeless. Laennec mentions 
an instance in which pneumothorax lasted for six years. Dr Houghton de- . 
scribes another in which the individual survived the perforation eighteen 
months, and probably would have lived longer if he had not imprudently ex- 
posed himself in his work as a bricklayer ; for the signs of the cavity bad dis- 
appeared, the side had contracted, and the general health had been much im- 
proved. In a case related by Dr. Stokes the patient lived for many months, 
during which he rode much on horseback, and could hear a splashing in his 
chest when he trotted or cantered. We have known two patients with pneumo- 
thorax leave the hospital with the impression that they were nearly well, having 
gained flesh, and lost the worst phthisical symptoms after the first severe conse- 
quences of the perforation had subsided. In such cases, which are to be consi- 
dered exceptions to the general rule, the production of the new disease in the 
pleura seems to act favourably in retarding the tuberculous affection of the 
lung ; and if this be of limited extent, it is possible that it may be removed, the 
wound on the lon^ cicatrised, and the cavity of the pleura obliterated by con- 
traction and adhesion. 

Trectiment, The measures calculated to relieve the symptoms of pneumo- 
thorax with perforation vary considerably according to the period of the lesion, 
and the condition of the system. In the first instance the perforation and 
access of air and matter to the pleural sac is often attended by considerable 
prostration of the system with rapid feeble pulse and faintness, together with 
the pain and cough, which are then the residt of irritation rather than inflam-* 
mation. Considerable doses of opium or morphia are necessary to aUay this 
irritation ; they may be advantageously combined with calomel and antimonials; 
and sinapisms or warm fomentations may be applied to the affected side. More 
active antiphlogistic measures cannot be used until the reaction takes place, 
which generally begins in a few hours, bringing with it heat of the skin. 
Strength and hurdness of the pulse, and great soreness as well as pain of the 
whole affected side ; then bloodletting, chiefly local, must be used, with ape* 
rients and salines, according to the strength of the patient, and the degree o. 
fever present. These may be followed by blistering or tartar-emetic counter<» 
irritation in proportion to Ae continuance of the inflammatory symptoms. 
But it is not to be forgotten that perforation of the pleura and its consequenees 
are almost always added to a previously existing disease, tuberculous phthisis : 
and the degree of advancement that this may have reached must much limit 
the propriety and efficacy of the measures for this accidental inflammation 
that has been excited. The same considerations are to be kept in view when^ 
in consequence of the smallness of the perforation, or its valvular condition, 
air accumulates in the chest and becomes the cause of oppressive dyspwetu 
The immediate indication in this case is, doubtless, to give exit to the air by 
puncturing the chest ; and this has been done in several instances with great 
temporary relief But before this operation is prescribed, it should be consi- 
dered whether, as the relief from it will be but temporary, the condition of the 
patient be such as to make this likely to outweigh the pain and risks of the 
operation. These certainly are not great ; but when added to the dubious view 
in which the friends of the patient maj regard an operation which proves but 
imperfectly successful, they are sufficient to deter us in many cases from re^ 
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commending it. The case is different when the accident occurs before the 
consumptive disease has advanced far, when there is much flesh and strength, 
and when the physical sigpiis have shown that there is a large proportion of 
sound long. The operation may he repeated if the air accumulate again. As 
it is impossible to avoid the continued introduction of air into the chest, the 
mode of performing the operation is a matter of much less consequence thaa 
in empyema. It is more desirable to puncture below the level of the liquid, to 
allow this as well as the air to escape. 
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Nature and characteristic symptoms of the various hinds of pain in the chesty 

and their treatment. 

The affection usually called Pleurodynia is generally considered to be of a 
rheumatic character, either in the intercostal muscles, or in the fibrous fascism 
lining the chest If it occur singly, it may be of little consequence ; but if 
connected with constitutional rheumatic disease in other parts, whether at- 
tended by much fever or not, it is not to be lightly thought of^ for it may rea- 
dily be converted into a pleural or pericardial inflammation. 

It not unfrequently happens in sensitive frames, particularly those of 
females, that an acute pain suddenly seizes some part of the chest, causing 
shortness of breath and perhaps cough, very like the stitch of pleurisy : but 
there is no heat of skin, and the pulse, although often quickened, is not hard. 
The respiratory motions and sounds may be diminished by the restraining in- 
fluence of the pain ; but the other physical signs of pleurisy are wanting. 
There is no friction sound, or dulness on percussion ; but there is sometimes a 
continued dull rumbling sound produced by the vibrating contraction of the 
muscles, which is kept up by the sensation of pain. These affections appear 
to be neuralgic, and are often connected with a condition of the system 
the very opposite of inflammatory, such as that which comes on after consider- 
able losses of blood, or when the blood is in an impoverished state, as in 
chlorotic females. Sometimes they occur in connexion with the periodic 
plethora of irregular menstruation, and are relieved when the catamenia flows. 
In such cases bloodletting relieves the pain, but often at the expense of th^ 
natural function. 

There are other kinds of pain in the chest which may be called nervous, 
such as those associated with indigestion and a disordered stomach : they are 
generally referred to the sternum, and in the case of gastrodynia are so severe, 
as to cause great apparent dyspnoea. Pains are also felt in the chest and shoul- 
ders, from a congested state of the liver 

The treatment of nervous pains of the chest must be directed more to the 
condition of the system iaducing them, than to the part which seems to be most 
affected ; for it may be at one time the chest, at another the abdomen, or 9 
limb that is the seat of these puns. Sinapisms, hot fomentations and stimu- 
lants, or anodyne liniments or plasters, will generally relieve the pain. Where 
I the nervous irritation seems to arise from an undue depression or depraved 
state of the vascular fhnctions, as in chlorosis, the careful administration of 
tonics, especially steel medicines, with due attention to the state of the excre- 
tions, will be most beneficial When the pain seems to be the result of mis- 
directed rather than of excessive nervous influence, as in amenorrhcea without 
chlorosis, those remedies are indicated which tend to draw blood and nervous 
irritation towards the uterus, such as small doses of aloes, the hip-bath, and for 
a more continued effect, wearing flannel over the hips and thighs, and riding 
on horseback. If blood is to be drawn at all for temporary relief, it should 
be by leeches to the inside of the thighs. The application of three or four 
every night for four or five successive days, sometimes brings on the natural 
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Telief when all other means haye failed. If there be much tenderness at any 
part of the spine, all the symptoms may sometimes be relieved by leeches applied 
to that part. 

Nervous pains unconnected with menstruation maybe treated with narcotics 
both externally and internally. Pleurodynia of a rheumatic kind will require 
the treatment commonly useftil in the form of rheumatism, with which it hap- 
pens to be associated. It is not necessary here to enter into further details on 
these subjects. 



PNEUMONIA, 



Oeneral aympUms of acute pneumonia. — Anatomical characters, — Sanguineous 
congestion* — Bed hepatisation, — SuppurtUion^ or j/eOowhepatisation, — Cfun- 
grene, — Physical signs, — Indications by physical signs of the situation^ extent^ 
and stage of rmeumonia, — Varieties and complications, — Typhoid pneu" 
momo. — Complication with bronchitis — with pleurisy, constituting plewro' 
pneumonia — with phthisis — wiM the various forms of fever, — Pneumonia 
and purulent deposits in the lungs after injuries and surgical operations, — 
Diagnosis. — Prognosis. — Causes, — > Treatment of the first stage — of 
the second stage — of the third stage. — Application of the treatment to par' 
ticular cases. — Of chronic pneumonia — its anatomical characters, symptoms^ 
and treatmemt. 

Pneumonia Gr. uvevftoyla, peripneumonia, x(pnrv€Vfioyia, pneumonitis, pvhnonitis 
(from irv€^fMfu, pulmo, a lung, or the lungs), are names given to inflammation 
of the parenchyma of the lung. These terms were applied by Hippocrates and 
other ancient writers to most of the acute diseases of the chest unattended with 
severe pain, those connected with this symptom being by them termed pleurisy. 
Although this ground of distinction by no means holds good with our improved, 
knowledge of the subject, yet we shall find, in opposition to the opinion of Cullen 
and some modem writers, that between pneumonia, pleurisy, and bronchitis, 
there is a distinction founded in pathology, and most important in practice. 

The characteristic symptoms ofpneumonia may be given as follows: — fever, 
with more or less pain in some part of the chest ; accelerated and sometimes 
oppressed breathing ; cough with viscid and rusty -coloured expectoration ; at 
first the crepitant rhonchus, afterwards bronchial respiration, and voice with 
dulness on percussion in some part of the chest. We shall find, however, that 
many of these symptoms are not essentially connected with pneumonia, which, 
with more precision, may be defined pathologically, as inflammation and its 
product in the parenchyma of the lung. 

Symptoms. Acute inflanmiation of the lungs is, like other phlegmasise, ac- 
companied by fever, which often commences with rigors prior to any other 
symptoms, but sometimes preceded by the local symptoms. The fever is ge- 
nerally very intense, and in plethoric individuals accompanied by flushing of 
the face, iigection of the eyes, headach, and other signs of local determination 
of blood. The pain in the chest, which when present usually appears early, 
Taries much in degree, being sometimes intense, and sometimes diffused and dull ; 
frequently it is a deep-seated feeling of heat and weight rather than of pain. 
It generally seems to be deep-seated in the chest, under the sternum, the breast, 
or the scapula ; when more at the side, it is often more acute, and tms is fire- 
quently, but not always, caused by the extension of the inflammation to the, 
pleura. There is commonly more or less cough, which aggravates the pain : it 
is short and dry at first, or accompanied with scanty mucous expectoration, and 
is by no means proportioned to the intensity of the inflammation, Deing jn^ 
some cases so slight as to escape notice. The shortness or quickness of breath- 
ing is also an early symptom, and a better index of the extent of the disease ; 
Ibut it is to be judged by the number and forced character of the respirationa, 
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nther than ^y the f eelrngi of the patient -which are often deeeptiy e. The number 
of respirations in a minute (which in the healthy adult is about twenty) may riae 
to thirty and upwards. In some cases, particularly where the attack has been 
sudden, or has superrened on previous disease of the lungs or heart, the dyspnoea 
k more urgent, obliging the patient to assume a particular attitude, which is 
oommonly on the back with the shoulders elevated. Muscular efforts, and par- 
ticularly speaking, bring on or increase the oppression. The pulse is quick, ancl 
in most instances sharp ; sometimes but less commonly it is ha^ and it generally 
loses this character as the disease advances. There are moreover 3ie other 
sjrmptoms of fever, such as thirst, furred tongue, loss of appetite, scanty and 
high-coloured urine, pain in the head and limbs, and weakness. If bloiod be 
drawn it exhibits the buff coat The febrile irritation varies greatly in cha- 
xacter, sometimes affecting particular organs, as the brain, causing delirium ; the 
flomaoh, inducing sickness ; the liver, giving rise to jaundice, and other bilious 
■ymptoms ; and in many cases the fever, instead of being inflammatory is ty- 
^oid, producing a variety of the disease which will be iSterwards noticed. 

In the course of a day or two the oough becomes accom|>aaied by the expector- 
ation of a rusty-coloured sputum of various shades, semitransparent, tenacious, 
aBd coherent ; at first it does not differ from that of acute bronchitis except in 
eolour, which is light reddish or rusty, sometimes passing into an orange yellow 
or even a. greenish tint : as the disease proceeds, the tint becomes more pro- 
nounced, aiid the viscidity greater. When the characteristie sputa appear, the 
dyspnoea is often increased; and if the pulmonary inflammation be exten- 
sive, the oppression is urgent The pain on the other hand is often diminished, 
though sometimes it continues and prevents the patient from lying on the 
aHeeted side. 

In fkvonraUe cases the disease may decline on the third or fourth day, with a 
general alleviatioa of the symptoms. This is generally first evinced by the 
akin becoming more cool ami moist, and the expectoration less tinged and viscid, 
and more abundant and opaque, like that of dkeliiring bronchitis. Sometimes 
the improvement is rapid, the ptttient being restored to convalescence in six or 
^fat days; but it is often more protracted, slight exacerbations recurring every 
evening, and prolonging the disease for a fortnight or more. The quick- 
ness of pulse, cough, and slight dyspncea are the symptoms which are most 
apt to linger, with the temporary recurrence of the sangoinolent tinge m 
ibe sputa: these are to be regarded as signs of a lurking disease, which a slight 
eause may aggravate and bring to a relapse. In more fbrmidable cases, the in* 
erease of the disease is apparent on the third or fimrth day, by the quickened 
Tespirations (sometimes amounting to forty or sixty in a minute), occasionalhf 
obliging the patient to nt up ; sometimes by more firequent cough, though 
this is by no means constant ; by the greater viscidity and deeper tinge of the 
sputa ; the more weak and rajHd pulse ; more depressed state of the bodily 
powers ; the loaded or dry tongue ; the hot skin, or its feelmg cold and par- 
tially perspiring. Sometimes there is delirium or coma, which are dangerous 
symptoms, especially in old persons, and often disguise the nature of the dis- 
ease. Laennec justiy describes comatose symptoms as of more unfi^vonrable 
import than fierce delirium. 

The progress of fatal cases is marked by increasing failure of. the strength 
and more hurried breathing, but the fec^g of dyspnma is not always in- 
ereased in proportion, sometimes it is even diminished. The cough is less 
effectual in discharging the sputa, which sometimes retain their viscidity and 
aangninolent hue. ui most instances there is a total suppression of the expeeto- 
vation for some hours before death ; in others it is still voided, but in an adtered 
state, being a thin transparent or dirty mucos, or an opaque dirty brown or 
greenish fluid, consisting of a mixture of mucus and pus, with a littie blood. 
In some cases it has a very fetid odour ; in others the thinner reddish brown 
fioid, noticed by Andral, like prune juice or liquorice-water, is that last ex- 
pectorated. With these changes in the expectoration, the pulse becomes* 
thready, very frequent, and often irregidar ; the countenance pallid and ca- 
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daTeroQB ; the lips livid ; the skin cold and bedewed with oold sweats ; the 
breathing gasping, with an increasing rattle in the throat; the sensorial 
Amotions g^ve way, and the patient dies asphyxiated. 

When Sie disease terminates faTonrably, the amendment is often accom- 
panied by some critical eracuation, saehas perspiration, a lateritions deposit in 
the nrine, expectoration, diarrhcpa, epistaxis, hiematnria or some other htemor* 
rhage, or the menstmal discharge : of these the fonr first are by fiu* the most 
common, and the two first are often conjoined ; bat the critical eracnation 
▼aries with the canse of the disease and the nature of the prevailing epidemic. 
The observations of Andral have in some degree confirmed the opinions of 
Hippocrates and other authors, ancient and modem, that on certain days the 
symptoms show a tendency to abate. These are especiaDy the seventh, 
eleventh, fourteenth, and twentieth days. In ninety-three cases observed by 
Andral, the recoveries on critical days averaged fourteen, on non-critical little 
more than three. In these fiivourable cases, after continaing with greater or 
less intensity for the various periods jnst mentioned, the symptoms become 
evidently ameliorated : the dyspnoea subsides ; the cough becomes less con- 
stant and more easy; the expectoration less viscid and tinged, and more 
opaifue and firee ; and the pulse less frequent, often with an increased ftUness. 
The fever also abates : the skin becomes cool, soft, and m<nst ; the tongue 
cleaner, and the thirst abates. Some quickness dP breathing and of pulse ge- 
nerally linger after the other symptoms, and often cough with bronchitic ex- 
pectoration, which may remain for some time, and pass through the changes 
observed in acute bronchitis. 

In recovery from pneumonia, relapses are by no means uncommon : they 
are marked by a recurrence of the chief symptoms, pain, shortness of breath, 
cough, and viscid sanguinolent expectoration. The fever is leas acute than at 
the first attack ; hence a relapse, if serious, may be less tractable. 

We shall have occasion to revert to the character and variety of the general 
symptoms, when treating cft ib» pathology of the disease and the physical 
s^s. 

AmUomical eharaeiers. The first condition produced in the lung by inflam- 
mation is MLngumeoua conge^um or engorgemmtj in which the vessels are then 
so much distended, that the whole tissue appears red, of different shades, and is 
much heavier than usual, but still crepitates. In some cases a frothy serum 
CKudes when a section of the long is made ; this is probably the effect of the 
toagulation of the blood after death, for it is not observed in those cases ia 
which the blood remains fluid. It is a common notion that the blood in an in- 
flamed lung is effused into the air-cells, but for several reasons we are inclined 
to believe that it is contained chiefly in the distended vessels and in the tissue, 
although it may be occasionally extravasated. Andral examined an inflamed 
long after drying and slicing it, and the only difference which he could per- 
ceive in its structure was, that the membranes between the cells were somewhat 
thicker and redder than natural ; but there was not that obliteration of the cells 
that might have been expected if they had been filled with blood. In typhoid 
pneumonia, and that from asphyxiating gases of the sedative kind (such as 
those generated in sewers), the inflammation often does not go beyond thia 
stage, and when it does, it passes at once into a half gangrenous, half purulent 
destruction of the lung, there being apparently in these cases some chanfj^ in 
the vital properties of the tissues, or in the condition of the blood, which mca- 
pacitates it from supj^ying coagulable lymph, the deposition of which const!* 
tntes the next stage. 

The second stage of pneumonia, red hepatisaium as it is called, brings the 
hmg to a state of solidity more or less approaching that of the liver. But the 
transition from the first stage is not sudden but ^adual, being the resok 
of the same overflow of the nutritive function, which causes the effusion of 
lymph in the inflamed pleura. The tissue of the lung, thus consolidated, is 
ao heavy that it generally sinks m water ; but it is also more fragile than usual» . 
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60 that, on being pressed, it breaks down under the finger This softening 
seems to be chiefly the consequence of the interstitial deposit of soft fresh lympfa, 
which diminishes the molecular cohesion of the tissues ; and the more acate 
and recent the inflammation is, the greater generally is the softening. The 
colour of a hepatised lung varies much according to the quantity of blood left 
in it : if this be much, it is red ; if little, pinkish brown ; or reddish grey, if mixed 
with the black pulmonary matter. The deposition of lymph seems to super- 
sede the red particles, or possibly it may be formed at their expense. When a 
hepatised lung is cut into or torn, numerous little granulated points, <^ the si^e 
of pin- heads, and of a lighter colour than the rest, are often observed. These 
granules Andral first represented to be the single air-cells or terminations of 
the bronchi, and he conceived that they were distended with the same viscid 
mucus secreted by their mucous linings, which is seen in the sputa. Laennec 
considers these little bodies, the air-cells, converted into solid grains, by the 
thickening of their parietes and the obliteration of their cavities by a concrete 
fluid. From many minute examinations which we have made, we have been 
long convinced that the granulations of hepatised lungs contun no appreciable 
quantity of viscid mucus, but that they are probably portions of vesicles and 
minute tubes, with their tissues distended with an interstitial deposit of lymph, 
and occasionally having the same matter in their interior. In his work on 
Pathological Anaiomy, Andral has expressed a similar opinion. But hepatised 
lungs do not always present this granulated appearance ; sometimes there is a 
uniform condensation of a deeper red than usual. This condition Andral refers 
to a more complete obliteration of the cells, a further degree of solid efi^usion ; 
but this would not agree with its redder colour. We are disposed to view this 
non-granular kind of hepatisation as the result of inflammation confined more 
to the plexus of vessels and intervesicular tissues, and less affecting the mem- 
branes forming the cells : hence the consolidation partakes more of the cha- 
racter of the vessels and the blood which they convey, and less of the lighter 
coloured deposit which the membranes of the cells secrete. The recent re* 
searches of MM. Hourmann and Dechambre, on the pneumonia of the aged, 
confirm this view : they have been led to distinguish the granular hepatisation 
from that of a more un^orm aspect; and they designate the first as the result of 
vesicular pneumonia, the other of interlobular. Having been the first to describe 
the latter as a separate form of pneumonia, we prefer the term intervesicular. 
Wh?n the blood remains fluid, the consolidation is imperfect, and the portion 
of lung thus affected, although it may sink in water, is quite soft and resembles 
the substance of the spleen rather than that of the liver; hence it has been called 
splenisation. 

The bird stage to which inflammation brings the lung, is that of suppuration, 
or yeUow hepatisation. This consists in the conversion of the semi-solid par- 
ticles of lymph or blood, which constitute the solid or red hepatisation, inco 
an opaque, light-yellowish, soft, friable matter, and finally into a liquid pus. 
This suppuration is commonly difEused in the form of purulent infiltration ; 
and it is rare to find it assume the character of a distinct abscess. We see a 
sufficient reason for this in the very porous structure of the lung, which 
renders the cireumscription of the matter by the effusion of lymph, such as that 
which takes place in abscesses in general, a very unlikely result ; and the life 
of the patient, or the vitality of such a delicate and porous structure as that of the 
lung, is generally destroyed before the process of suppuration can be completed. 
Hence, even where the suppuration has advanced furthest, there is generally 
much of the tissue of the lung remaining, and a gangrenous condition is often 
added to the suppuration, giving the matter a very offensive odour. Never- 
tiieless, circumscribed abscesses in the lung are now and then met with, and 
this is generally when the inflammation is limited, or more intense in one part, 
80 as to tend to the early formation of pus, whilst the adjoining parts are still 
capable of throwing out a circumscribing lymph. In this way we have seen 
abscesses arising from pneumonia, affecting separate lobules: thus too abscesses 
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are formed around foreign bodies within the lung, such as a musket'^ball, and 
around calcareous and scrofulous tubercles, -which may act as foreign bodies. 
In all these cases the inflammation of the most irritated parts reaches ihe stage 
of suppuration long before that of those around them ; and the latter thus forms 
a separating wall of effused lymph, which may afterwards constitute a kind of 
cyst. The purulent deposits that are sometimes met with in the lungs of in- 
diTiduals who have died after surgical operations, wounds, or other ii^uries, 
generally present this circumscribed character. 

Gangrene unconnected with suppuration is a very rare sequel of pneumonia. 
It may however be caused by the inhalation of noxious gases, which seem 
to directly destroy the vitality of the lung. The lungs of those who have died 
some days after being nearly asphyxiated in sewers, have been found reduced 
in parts to a dark brown, greenish, or livid softening, having a very fetid 
odour, and being probably the result of the poisonous influence of the gas on a 
eongested lung. 

The state of the tissues adjoining the vascular plexus, which is the proper 
seat of pneumonia, is worthy of notice. The interlobular cellular texture 
sometimes partakes of the general redness, and sometimes it is singularly free 
from it, or has it so much less, that a section of the lung is quite marbled by 
its lines, which are of a lighter colour. So also in the hepatised stage the in- 
terlobular septa retain their cohesion, and in more chronic cases sometimes 
become more thick and hard than usuaL The mucous membrane of the large 
and middle-sized bronchi is almost always more or less inflamed, and presents 
the striated aspect that is also seen in the more acute forms of bronchitis. That 
of the smaller bronchi is often of a deeper red than in bronchitis ; but from 
its bluish tint this would appear to arise rather from the blood under it than 
in it. The bronchi in the inflamed part, generally but not always, partake of 
ihe softening of the parenchyma. We have in a few instances found some of 
them plugged with coagulated lymph, as described by M. Reynaud and Dr. 
Stokes ; but this by no means occurs so frequently as to strengthen the opinion 
of these writers, that pneumonia is generally a plastic inflammation of the mi- 
nute air-tubes and cells. When this albuminous exudation does take place, M. 
Reynaud has shown that it may cause the obliteration of some tubes, which 
would lead to the dilatation of others- More commonly the air-tubes, as far 
as they can be traced, contain more or less of the slimy rusty mucus, like that 
which has been expectorated. The pleura is generally, but by no means con- 
stantly, inflamed : we have seen it free from redness, lymph, and liquid effusion, 
even where covering a hepatised portion of lung. 

The cases of pleuro-pneumonia in which the inflammation of the pleura is so 
considerable as to modify the course of the parenchymatous inflammation, will 
be considered hereafter. 

Phygicdl eigne. On applyiug the ear or a stethoscope to the chest of a person 
with incipient inflammation of the lungs, a fine crackling sound accompanying 
the respiratory murmur is heard generally in the inferior and posterior region 
of one side. In its slighter degrees it is scarcely more than an unusual loud- 
ness and roughness in the vesicular murmur, as if the air met with slight short 
resistances in its passage, which destroy the smoothness of the sound ; but in its 
more pronounced degree there is a distinct crepitation, like that heard when 
common salt is thrown on a hot iron, or like that caused by rubbing between 
the finger and thumb a lock of hair near one's ear. This, which is the cre^ 
pitant rhonchue, is first heard at the commencement of inspiration and at the 
end of expiration ; but it soon accompanies the whole respiratory act, and in 
advanced degrees of the first stage it is heard only at the end of inspiration and 
the beginning of expiration. 

The physical cause of the crepitation of pneumonia has been the subject of 
some difference of opinion. M. Andral considers it to be produced by the 
passage of air in minute bubbles through serum effused in the smallest air- 
tabes and vesicles, and that the fine and even character of the crepitation 
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depends on the fineness of the babbles in these tubes. Tlras he sapposes thai 
this crepitation differed from the mucons rhonchns only in the size of the tabes 
in which it is prodaced, and the consequent sise of the bubbles in them. This 
opinion has b^ adopted bj several writers, who reduce the liquid rfaonchi of 
catarrh and the crepitant rhonchus of pneumonia to two heads, large and smaA 
crepitation. From a consideration of the pathology of pneumonia, and of the 
course exhibited by its physical signs, we have long been led to consider the 
crepitation which attends the first stage as distinct in nature from the other 
rfaonchi We have before had occasion to notice, that the stmctore and motions 
of the lungs tend to bring all liquids secreted in the minute tubes into those of 
larger size, whence they are ultimately collected in the trachea, and expelled 
by expectoration. Were the crepitation of pneumonia dependent on serum 
in the smallest tubes and cells, we ought to have proof of the presence of this 
serum in the other tubes by a bubbling rhonchns, if not in the expectoration 
also. But in most cases of the first stage of pneumonia, the chest is remarkably 
tree from bubbling sounds in the large tubes, the rhonchi, if any, are dry, so- 
norous, or sibilant, and the expectoration is not serous but viscid. In fiict, there 
is good reason to suppose that the serum which exudes from an engorged lung 
after death, and which Andral assumed to be the cause of the crepitation, is 
chiefiy the result of a cadaveric change, the coagulation of the blood in the 
distended vessels, which does not take place during life. But what is the ccn^ 
dition of the extreme air-tubes and cells in the first stage of peripneumony ? 
They are narrowed and partially obstructed by the enlarged vessels which are 
distributed between and around them ; and as the smallest tubes are narrower 
than the cells in which they terminate, it is easy to conceive that they are so 
fKT obstructed that the air can pass through the viscid mucus lining them only 
in successive minute babbles, the bursting of which constttates the crepita 
tion in question. This appears to be the true view of the crepitant rhonohus ; 
and we can thus understand that at first the crepitation must be slight and 
confined to the period of the respiratory movements in which the tissue is 
most collapsed ; that as the narrowing increases, it extends to the whole move- 
ments ; that subsequently the obstruction is such that it permits the crepi- 
tating passage of the air only when the lungs are most expanded, as at ihe end 
of inspiration and at the beginning of expiration ; and finally, that the obatrac* 
tion becomes complete, and the crepitation ceases, except perhaps still on a 
forced respiration. 

Dr. Stokes has made the important observation, that a pnerile or unusuafly 
loud sound of respiration precedes the occurrence of crepitation in pneun}oi:ia* 
and he considers this to denote the first stage of the in/lammation. We ques- 
tion the propriety of calling this another stage, which probably is only a de^ 
gree of the same condition which causes crepitation, the partial narrowing of 
the tubes, which renders the sound rougher and louder, before the crepitation 
begins. The sound of resfnration becomes weaker as the crepitation comes on, 
and extends to more of tiie minute tubes ; and it ceases when the abnormal 
sound occupies them alL If the disease be extensive, and the function of the 
lung much infringed on, the energy and frequency of the respiratory movements 
will be increased, and consequently the respiratory murmur on the sound 
side will be louder than usual, having the character of pnerile respiration. 

The increased matter of the congested lung wil! have fhrther effects on its 
properties with regard to sound. It wUl deaden the sound on percussion, so 
that the affected side will give a sound rather duller than the opposite side^ 
and different degrees of force in percussion will not materially affect this va-* 
riation. But the first stage of inflammation, without liquid effusion, is insof- 
ficient to make the sound on percussion quite dull ; for even in its most ad* 
vanced degree, there is still enough air in the lung to give some elastic resist, 
ance to the ws^Us of the chest, and to leave their vibrations pretty free. The 
motion of the affected side will be diminished in proportion as the air fails to 
get admission to the inflamed lung ; and instead of being fixed in a state of 
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poemanent disten^on, as in plenrisyy or in a state of contraetion, as in spas- 
modic asthma, the side holds an intennediate size, measuring on full inspira- 
tion less, and on the completion of expiration more, than the sound side. The 
increased density of the congested lung also makes it conduct sound hetter 
than the light spongy condition of the healthy or^an ; so that in extensive in- 
flammation, even during the first stage, and whilst the crepitation still con- 
tinues, there may be heard some degree of the bronchial respiration and vocal 
resonance that are fully developed only in the stage of hepatisation. 

The deposition of lymph which constitutes hepatisation of the lung, completes 
the obstruction of the minute tubes and cells : hence all crepitation and vesi- 
cular respiration cease, and the only sounds which reach the ear are those of the 
lur and voice in the larger tubes, and these are transmitted by the consolidated 
long with unusual loudness. The respiration is no longer heard with its pro- 
longed murmur.; but in the neighbourhood of the bronchial tubes there is a 
short whiffing, confined to parts only of the respiratory act, and often ending 
abruptly wiUi a dick. This bronchial whiffing is not to be heard in every 
case, but only when the hepatisation involves bronchial tubes of some size, 
and is most commonly found in the middle regions of the chest Here too 
both may be heard and felt various degrees of morbid bronchophony, or vocal 
resonance. When the consolidation of the lung is very complete, and involves 
especially the central parts of the lung, the voice may be heard to sound 
over a space of c<msiderable extent in the mammary, scapular, or axillary re- 
gion, and so loudly, that it resembles pectoriloquy, for which it is sometimes 
mistaken. The bronchophony of a consolidated lung may generally be dis- 
tinguished by its being extended over a considerable space, and by its being 
much diminished by using the stethoscope with the stopper, which is not the case 
with the pectoriloquy of a cavity. The vocal resonance of the tubes is also 
transmitted to the walls of the chest, as a vibration or fremitus which may be 
distinctly felt by the hand placed on the affected side, and which is muck 
stronger than that on the healthy side. This sign, the discovery of which is 
doe to M. Reynaud, affords an easy mode of distinction between a hepatised 
king and a pleuritic effusion, for the latter generally abolishes pretty com- 
pletely the vocal vibration. The dulness on percussion is now pretty cont- 
plete, but it is seldom so uniform and general in the lower and middle portions 
of the chest as the dulness from liquid effusion. We see a reason for this on 
examining a hepatised lung : there are generally some lobules or portions 
retaining enough of ur to prevent them from sinking in water : this is also 
sufficient to prevent the stroke sound from being uniformly and perfectly 
doll ; and when the consolidation is perfect, it transmits the stroke of percus- 
sien to deeper-seated parts, which dien yield their resonance. Thus on the 
left side a hepatised lung sometimes gives the t3rmpanitic resonance of the 
■feomach ; and near the sternum, or in the mammary, axillary, or scapular 
r^ons, we may occasionally have the tubular resonance, or botUe note of the 
large air-tubes. It is not difficult to distinguish these sounds from that <^ 
healthy percussion ; and when once we understand the cause, their presence 
and properties will serve rather to instruct than to confUse us. In the stage 
of hepatisation, the lung being nearly inexpansible, the corresponding walls 
of the chest are nearly motionless ; and they are so in a state, neither of dis- 
tension nor of contraction, without fulness of the intercostal spaces, or dis- 
placement of the viscera \ and thus we have further distinctions between this 
ease and that of pleuritic effusion. When the left lung is solidified, it trans- 
mits the sounds and impulse of the heart to an unusually wide extent of 
sorfiice, instead of diminishing or displacing them as a pericwdial or a pleuritic 
affusion does. 

In the third or suppurative stage there is no change in the condition of the 
lang, which can modify the physical signs until the effused matter begins to 
liquefy ; and then there is a mucous or bubbling rhonchus from the secretion 
unto the air-tobea. There may be a change in the expectoration, either to 
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pm or to the liqaorice-water-like liquid, described by Andral, and whacH 
seems to be a sero-muoous fluid, coloured by hccmatine in on altered state : 
this kind of sputum, however, we have found to succeed to pulmonary hae- 
morrhage more commonly than to pneumonia. More generally there is no 
expectoration, or such only as proceeds from the upper tubes, and therefore 
gives no evidence of the state of the lung. In fact, we are to infer the super- 
vention of the third stage from the duration of the disease and the general 
symptoms, rather than from the physical signs. The inflammatory symp- 
toms and fever give wa^ to sreat prostration, rigors, cold sweats, a qui<^ 
weak, thready pulse, whilst the breathing is as short as ever, and the ooon- 
tenanoe exhibits the pallid, waxy, anxious, drawn, tremulous features of 
ebbing vitality. 

The formation of abscess is less unfavourable, because it implies less ex- 
tent of suppuration, and a power in the structure to circumscribe it There 
are several cases recorded of recovery firom pneumonia after the signs of 
abscess had manifested themselves. Dr. Stokes describes a case in which the 
cavity became obliterated by a cartilaginous septum, during a complete re- 
covery and eiijoyment of health in the pursuit of a laborious occupation for 
twelve months, at the end of which time the individual was again attacked 
with pneumonia, which proved fiital, and its effects were found to have been 
curiously limited by the cicatrix of the former abscess. The signs of abscess 
are those of a cavity communicating with the bronchial tubes, first oon- 
taining liquid and air, and producing a coarse bubbling or gurgling sound 
on coughing or deep breathing, and, after the expectoration of pus, a cavernous 
or hollow respiration with pectoriloquy, or loud resonance of the voice, 
in some part of the chest corresponding with the affected spot These ab- 
scesses are not uncommonly of a gangrenous character ; and then there is 
added to the signs a putrid fetor in the matter expectorated as well as in lh» 
breath of the patient As our limits do not permit us to enter into minute 
details, it may suffice to point out how the physical signs of pneumonia indi- 
cate the situation and extent of the inflammation ; and, as fieo* as relates to the 
diseased organ, they may guide us in the prognosis and treatment Thus a 
crepitant rtionchus heard throughout a whole lung, or a considerable part of 
both lungs, implies extensive disease : if heard at the root of the lung, or at 
its apex, that is, at the scapulae or under the clavicles, it indicates a more 
severe form of the disease than if heard only at the lower parts of the lung 
in the back. The extension of this crepitation, or its presence in new parts, 
is a proof of the increase of the inflammation. Its cessation, and the sub- 
stitution of bronchial respiration and perfect dulness on percussion, are prooft 
of its advancement to the second stage. On the other hand, the return of the 
crepitation and resonance, where it had been replaced by bronchial respira- 
tion and dulness, announces a progress towards cure by the absorption of the 
obstructing lymph, and by the air again getting a straitened admission into 
the cells. As this process proceeds, the act of respiration accompanied by 
crepitation becomes longer in duration, until it equals in length that on the 
headthy side ; but the sound is still for a time somewhat whiffing where it 
has been bronchial ; and a crepitation of a looser, less even character, also 
remains after apparent cure : this is the subcrepitant rhonchus, and probably 
depends on the presence in the smallest bronchi of a • little thin ' serous 
mucus, such as that which is seen in the expectoration, and the secretion of 
which seems, as in bronchitis, to assist in removing the depositions left by the 
inflammation. If the inflammation have proceeded to the stage of hepatisa-^ 
tion, and particularly if it have verged on that of suppuration, in which the 
albuminous deposit, becoming opaque and lower in vitality, is less suscep- 
tible of absorption, the restoration of the texture of the lung to its natural 
light condition requires a considerable period of time, even after the appa* 
rent cure of the disease ; and duriug this period there remain more or less of 
the physical signs just noticed, as well as some dulness on percussion, and 
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|)erhap8 also not a full power to expand that portion of the chest. We rap- 
pose here the cnre to become perfect eyentaally, bat to require a long tune ; 
though there are other cases in which inflammation of long duration prodnees 
permanent changes in the lung, as the obliteration of some portions of the 
tissue and the dilatation of others : these changes happen most frequently 
when tbe inflammation is modified by a cotemporaneous efltision in the 
pleura, which will be noticed hereafter. 

Varieties and Complications, 

The fbrm termed typhoid pneumoma, whether it be secondary to continued 
fever or primary, and origmally attended by low adynamic fever in conse- 
quence of the constitution having been lowered by excesses or extreme pri- 
vation, or by the depressing influence of foul air, or of an unhealthy season, 
differs remarkably from common pneumonia in many of its phenomena. The 
local symptoms are by no means prominent ; and although there may be pain, 
cough, and very disordered breathing, the obtuse state of the mental fieu^ulties 
prevents attention from being drawn to these symptoms. The general functions 
are however greatiy disordered ; the pulse is very quick, small, and weak ; the 
skin harsh, dry, and partially hot, or covered with a clammy sweat, and 
sometimes covered with petechite, or suffused with a dusky rash ; the tongue is 
frorred, brown, and dry, the alvine excretion dark and unusually offensive ; and 
the urine is scanty, turbid, and ammoniacaL The lungs in such cases are 
sometimes found after death so engorged, particularly but not exclusively their 
posterior portions, that they sink in water : the texture is very soft and fragile, 
and when broken exudes a dark grumous blood : there is only an imperfect 
approach to hepatisation ; but the texture in some parts occasionally shows a 
softening of a lighter colour, which seems to be an imperfect suppuration. 
Sometimes partial hepatisations are found, and slight films of lymph on the 
pleura; and in such cases it is not uncommon to find similar marks of slight 
recent inflammation also in the pericardium and peritoneum. We have observed 
this particularly in cases of external erysipelas. 

The physical signs in such cases are, in the posterior parts of the chest, 
dulness on percussion and absence of the respiratory murmur, with an occa- 
sional short whiffing and sibilant rhonchus ; but, as Dr. Stokes has remarked^ 
there is often no crepitation, or, if it be present, it soon ceases, the obstruction 
becoming complete. In the anterior parts of the chest, the breathing some- 
times remains quite distinct, although accompanied by sonorous and sibilant 
rhonchi. The signs of obstruction remain for a very long time, and the sound 
of respiration and percussion is much slower to return than in acute peripneu- 
monia. Dr. Stokes has observed, that recovery in these cases is very slow, 
and sometimes attended by contraction of the affected side. 

We are disposed to consider this affection as partaking of a congestive more 
than of an inflammatory character ; and Dr. Hudson, in an able paper on ty- 
phoid pneumonia published in the Dublin Medical Journal^ has taken a similav 
view. By some unknown cause, whether in the condition of the blood in the 
affected capillaries, or in both, the blood stagnates in particular viscera, ge- 
nerally to some degree under the influence of gravitation ; and the functions 
of the organs are proportionately impeded or disturbed. There is at th« 
same time more or less irritation, which may give to the congestion the sem- 
blance of an inflammation ; but its products are imperfect and irregular ; and 
neither by the free effusion of plastic lymph, nor by the formation of pus, is a true 
inflammatory orgasm manifested. We can see why this condition in the lung 
may be unaccompanied by the usual signs of the gradual formation of a cre- 
pitatin|$ obstruction, because the engorgement is at once produced, and renders 
a great part of the tissue impervious to air. But this degree of congestion, if 
it occupy the middle parts of the lung, may give bronchophony and bronchial 
respirauon. 
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The eon^pUeaiion qf pnatmoma with ItnmekUis is Terr common: ia iSiet^ l« 
almoet erery ease of pneamonia the hronchi are also inflamed ; bat sometimes 
the bronchial affection is primary and extensive, and inflammation of the par- 
enchyma is saperadded. In such oases, if the bronchial secretion be coosi- 
denJble, the noisy rhonchi which it occasions mask the physical signs of pezi- 
pneumony; and in conseqoence of the depressing influence of the same 
cause on the respiratory function, the general symptoms also are more than 
usually obscure. But on listening particularly at the end of inspiration on the 
posterior and inferior regions of the chest, which correspond with the lower 
margins of the lobes, the fine crepitation may generally be heard if pneumonia 
is present The rusty tinge of parts of the t^ta, and, as the disease proceeds, 
the greater dulness on percussion, will also become apparent when the inflmm* 
mation has extended to the pulmonary plexus of vessels. Of the forms of 
bnmchitis that occasionally pass into pneumonia, those of epidemic influenza* 
hooping-cough, and those accompanying fevers and diseases of the heart, may 
be mentioned as presenting this combination. 

PleunhpHeumonia, The effects of a concomitant pleurisy on the pathology 
and ^gns of pneumonia are highly deserving of notice. Whenever the in- 
flammation extends from the lung to the pleura, it may be supposed to in.- 
crease the serous secretion, and perhaps lead to the effusion of lymph ; but 
when the pulmonary inflammation has existed first, and become extensive, 
these pleuritic products are commonly of small amount When the inflamma- 
tion has attacked the parenchyma and the investing membrane nearly to aa 
equal degree, constituting the disease called by Laennec fkuro-jmeumomOf 
the effusion in the pleura by its pressure modifies the effects of the inflamma- 
tion in the lung. The lung is found after death consolidated, but more tough 
and red than in the state of ordinary hepatisation, and totally destitute of ti^ 
granular aspect It much resembles the substance of some muscles ; hence 
Laennec termed this condition carmfieatUm, It seems to exhibit the more esi- 
sentiai part of inflammation of the lung ; the sequel or effect, effusion into 
the coats of the air-cells, which constitutes granulation, having been prevented 
by the pressure of the external liquid effusion. This combination is therefore 
also slower in progress than simple pneumonia: the degree of the inflammation 
as well as the quantity of its product is restrained by the external pressure, 
and it scarcely, if ever, proceeds beyond the second stage. But this slower 
rate of progress tends to make its effects also more permanent If false mem- 
branes are formed on the pleura, they have time to become firmly organised, 
and to bind down the lung in its compressed state ; and the lymph effiised in 
the tissue itself, scanty though it be in comparison with that of a hepatised 
lung, may become the means of adhesion and permanent contraction of the 
compressed cells and finer tubes, and of consequent obliteration of more or 
less of the proper tissue of the lung. There is an ulterior result which has 
hitherto escaped the attention of paSiological writers. When the liquid effu- 
sion is removed by absorption, and the chest becomes again capable of ex- 
pansion, what wiU supply the place of the obliterated cells? The chest 
remains to a certain degree contracted as after pleurisy ; but the atmospheric 
pressure will also at each inspiration be brought to act on the larger air-tulK« 
that are yet unobstructed ; the air can no longer reach the smaller branches 
or cells of these tubes, so it must dilate the tubes, and make their increased 
sise in some degree compensate for their defective terminations. Pleuro- 
pneumonia is then, as we have before had occasion to remark, a cause of di- 
latation of the bronchL We have met with several examples of this kind ; 
imd on referring to the records of other cases of extensive dilatation of the 
bronchi, we have found several in which the symptoms are described to have 
originated in an inflammatory attack like pleuro-pneumonia ; and probably all 
those cases in which the dilatation affects one side only, and in which there is 
much consolidation of the lung with some contraction of the chest, originate 
in this way. 

The general symptoms of pleuro-pneumonia are not materially different 
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from those of the more simple inflammations, but they are' Often less severe, 
and sometimes very obscare. The physical signs are a combination of those 
of pneumonia, and of liquid effusion in the pleura. At first there is crepita- 
tion ; but this becomes indistinct, as the lung is pushed aside by the liquid ; 
-whilst the dulness on percussion is much more marked than in pneumonia, at 
least in the lower parts of the affected side. In the central regions of the 
chest, bronchial respiration and bronchophony are soon produced by the con* 
densed lung being pushed against the walls ; and if a thin layer of liquid in- 
tervene, the bronchophtmy acquires a loud buzzing accompaniment, like the 
voice in the performance of Punch : in fact, the sound seems to consist of two 
voices, -which probably arises from some of the vibrations being modified into 
a buzzing or bleating, by passing through the thin layer of liquid, whilst other 
vibrations pass unchanged. The vocal resonance is generally louder in pleuro- 
pneumonia than in either pleurisy or simple pneumonia ; which probably 
furises from the chief tubes being pressed more closely against the walls of the 
chest, with complete condensation of the vesicular structure. The same cir- 
cumstance sometimes gives the amphoric or tracheal sound on percussion in 
the mammary region, which forms a singular contrast to the dulness of other 
parts. We have also found the respiration quite tracheal in this spot, and the 
resonance of the voice quite as loud as that of caverns. These phenomena 
become more remarkable in cases which from inefficient early treatment 
become chronic, the consolidation of the lung remaining permanent ; for, as 
the liquid is absorbed, the bronchi become dilated, and exhibit the phenomena 
of pectoriloquy, cavernous breathing, &c as described under Dilatation of the 
Bronchi. 

Pneumonia iVequently attacks patients in both the early and advanced stages 
of tuberculous disease. Sometimes it is partial and readily yields to treatment : 
but not a few fall victims to it when it is more general, and this sometimes in 
the absence of symptoms sufficient to distinguish it from the pre-existing dis- 
«a8e. Again, it is not unusual to find miliary tubercles in the lungs of those 
in whom the ordinary treatment for pneumonia had proved unavailing. 

The pneumonia which sometimes supervenes in continued fevers, small-pox, 
erysipelas, scarlatina, and in various chronic diseases during the prevalence of 
epidemic peripneumonia, is generally of a congestive or typhoid kind, and often 
appears to be the immediate cause of death. In many such cases the symptoms 
<^the pulmonary affection are often very obscure. 

The bronchial affection of measles sometimes passes into pneumonia, espe- 
cially when the eruption disappears suddenly with continuance of fever ; here 
the symptoms are generally pretty evident. A congestive and latent inflam- 
mation of the lungs is sometimes a complication of endemic and periodic fevers ; 
imd the reaction after the coUapsed stage of malignant cholera and asphyxia is 
peculiarly apt to fall on the lungs. 

Seversd surgical writers have noticed the occurrence of pneumonia alter 
severe injuries and surgical operations. It is often latent, and may declare itself 
only a short time before death, by the oppressed breathing and rattle in the 
tubes. In some instances of this sort the lungs are found onl^ in the first 
stage of inflammation ; in others there are circumscribed hepatisations ; and 
iiot a few present the singular lesion of purulent deposits in the pulmonary 
tissue. These deposits are always well-circumscribed, the tissue around being 
fiometimes inflamed, sometimes healthy ; they are at first of a red colour with 
a brighter margin, and interspersed with pink, drab, or yellow spots, the latter 
appear to be sections of the vessels, and on being pressed exude pus. In a more 
advanced state more of this lighter colour is seen, and gives the appearance of 
purulent infiltration, whilst on the margin of the deposit a distinct coat of lymph 
can be traced, circumscribing the diseased part In a few cases, the process of 
suppuration has been found completed in ihe formation of an abscess. These 
fatal sequels of injuries are to be considered as the result of a diseased state of 
the blocMl rather than of true pneumonia. Pus is probably formed in the blood 

vol.. ni. I* 



IM PNEUMONIA. 

•r elsewhere, ind deposited fai the lnngi on aocouot of their grett -vmBco^atityt 
trherekit ctnmineeribed byeeoondary inflammation; sometiniee itiadeposiled 
m other organs. 

Diagnotu. Under this head we need only pass in review some of the more 
distinctiTe signs of pnenmonia, and the chief points by which it may be ^s- 
tingaished from the diseases which most resemble it The general symptomi^ 
when all grouped together, olten soficiently characterise the disease, but th^ 
occurrence and their degree are very uncertain, and by no means constantly 
announce its amount or even its presence. Of the single symptoms the ex* 
pectoration is certainly the most characteristic The rusty tinge is considered 
by Andral and others to be quite pathognomonic of pneumonia ; but we have 
seen it in Tarioos degrees communicated to the bronchial mucus by congestions 
which are not inflammatory, as in bronchitis supervening on organic diseases 
of the heart, causing great pulmonary congestion, and also siter pulmonary 
h»morrhage. It sometimes happens too tluit there is no expectoration, espe* 
ci&lly at the onset of the disease, and in the ease of young children it is seldom 
brought to view. The crepitant rhonchus, in conjunction with the genend 
symptoms, may be more safely depended on, for its presence is more constant, 
and its extent and progress well represent the amount and state of the disease. 
Increasing dolness with bronchial respiration and sound of the voice equally 
mark the transition of pneumonia to the second stage. From pleurisy, pneu- 
monia may be distinguished in the first stage chiefly by the crepitation and ex- 
pectoration ; in the second, by the bronchophony and vocal vibration sensible to 
the hand, and by the absence of signs of displacement of the walls or organs 
bounding the lungs, and of any change by posture in the sound of percussion. 
From bronchitis, pneumonia may commonly be distinguished by the crepitation, 
which is finer and more equal than that of bronchitis, by the rusty tinge of the 
sputa, and, as the disease advances, bv the duiness on percussion, bronchophony, 
and bronchial respiration. The skm is hotter and less livid than in severe 
bronchitis ; neither is the cough or the dyspmea generally so urgent From 
pulmonary apoplexy, or hsemorriiagic congestion, it may be known by its 
febrile commencement and course, by the absence of any real hsemoptysis, and 
bv the crepitation and duiness on percussion being progressive, and rarely so 
circumscribed as in pulmonary apoplexy. Inflammation is, however, very 
commonly engrafted on pulmonary apoplexy. (Edema of the lungs and tuber- 
culous disease in their physical ngns may resemble pneumonia, but their history 
and general symptoms will in most instances sufficiently distinguish them. 

Prognosis, Pneumonia must at all times be viewed as a serious disease, and 
the prognosis even in fiivoureble cases should be given with caution, as cases 
which are at first slight may take an unfavourable turn, and in progress to- 
wards recovery, as long as the disease lasts, there is a chance of relapse, which 
may throw the patient into new danger. The circumstances which chiefly 
affect the prognosis are the stage of tibe inflammation, its seat, its extent, its 
complication with other affections, and the state of the general health and 
strength. As this disease in its progress tends to the disorganisation of the 
lung, so its continuance increases its danger ; hence the prognosis is more nn- 
fiivourable if hepatisation has taken place ; and still more so, if the signs seem 
to indicate the supervention of the third stage. The duration of the stages 
varies very much in different cases, according to the violence of the inflam- 
mation, the age of the subject, and the effects of remedies. Laennec states 
the average duration of the first stage (engorgement), at from twelve hours to 
three days ; the second (hepatisation), from one to three days ; the suppurative 
from two to six : remedies which retard the progress of the disease prolong 
the period of the two first stages. We think even these statements more 
precise than the subject will admit of, for the duration of tiie first two stages 
presents a remarkable variety in different cases. In children, and in some 
epidemics, also in adults, the first stage may last for more than a week, with- 
out the production of hepatisation. On the other hand, in aged and debili- 
tated subjects, the inflammation may speedily reach the stage of suppuration. 
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liaeuBcc deseribes this to lia^re taken piaoe in Mine instaaiees within twenty* 
Ibor hoara. Recoverj may take place from evexy degree of pneumonia; 1»at 
fhe chances of this are very small, when it is probable that suppnration has 
taken phice. Even simple hepatisation requires time and fitYOurable circmn- 
stances to c^ect the absorption of the effusion. Until there is evidence of the 
advancement at this process of absorption, as well as improvement in the general 
symptoms, the prognosis must remain doubtful ; for inflammation may readily 
Tetum in the lung around the hepatised portions. The superrention of a 
gangrenous odour in the expectoration is a formidable event ; but not a hope- 
less one, for a few cases in our own experience, and several on record, have 
iMCurred in which recovery took place. 

The extent of the inflammation greatly affects the danger of the case. A 
doable pneumonia afiSecting both lungs at the same time isnrequently &taleven 
in the first stage ; and whenever the whole of one long is Involved, there is great 
peril of an nnikvourable issue. Inflammations attacking the upper lobes and 
root of the lungs are more fatal than those confined to the lower lobes ; a result 
i^biMsh may be the consequence of the former containing bloodvessels of larger 



The complication of pneumonia with other diseases generally increases its 
danger. It is often fiital when supervening on the different forms of fevers, ea 
■gastro-enteric, bronchial, pericardial or peritoneal, inflammatiwis, and in these 
^ases it is very apt to be latent. Pleurisy on the same side may diminish the 
Intensity of the pulmonary inflammation, but if it attack the opposite side, it 
adds to the oppression and danger. Pneumonia is more than usually iaXBl 
during pregnancy and in the puerperal state, and at the extremes of age, es- 
pecially in weakly infhnts, in cachectic old people, and in those exhausted by 
habitual excesses. The fatality is much greater among the lower classes than 
among those well and regularly fed and clothed. Besides the preceding circum- 
stances, die general health and vigour of the subject, the severity of the chief 
S3rmptoms which indicate the state of the vital functions, especially the dysp- 
ncea, the pulse, the expectoration, and the mental faculties, and the influence 
of the remedial measures which have been employed, all must be taken into 
account in estimating the prognosis in particular cases. 

Causes. It is well worthy of remark, that bronchitis and pleurisy afiSeet 
vessels which freely communicate with those of the parenchyma : but aJthough 
they do occasionally extend to the latter vessels, and thus excite peripneumonie 
inflammation, yet dkey are generally quite distinct from it both in their present 
course and in Uieir ulterior effects, and require a distinction in treatment which 
should be borne in mind. We find an explanation of this difference in the pe- 
culiar character and importance of the pulmonary bloodvessels ; in their great 
number and capacity ; in the large proportion which they bear to the other 
solids of the lung ; and in their great liability to congestive distension. This 
extensive and important plexus of vessels, through which the whole blood of 
the body passes, is, as we have before seen, peculiarly liable to distension from 
any cause which may disorder the function of the heart or lungs. Thus all 
those causes which tend to induce asphyxia, produce also that congestion of 
the pulmonary vessels which, added to irritative reaction, may constitute in- 
flammation. Thus we see that various causes which disturb greatly the balance 
of the circulation, particularly by deranging the passage of the blood through 
the lungs, may become causes of pneumonic inflammation. Of these the most 
remarkable are, long-continued exposure to cold, asphyxiating poisons, con- 
gestive fevers, violent exertion, diseases of the heart, bronchitis, asthma, wounds, 
tubercles, and foreign bodies in the lungs, and the moribund state. Pneu- 
monia is so frequently complicated with hooping-cough, measles, and small- 
pox in children, that it forms one of the chief sources of the danger in these 
diseases. The same remark applies to many forms of continued fever in adults. 
In common with other inflammations, it may be occasioned by the suppression 
of habitual discharges. The inflammations of gout, rheumatism, and cutaneous 
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diseases, are rarely transferred to the langs. Cold is unquestioiiably the moCit 
common cause : this is especially shown by Its prevailing almost exclusively in 
the cold season, and chiefly in March and April, during the continuance of 
cold ivinds. The epidemic occurrence of the disease has been repeatedly no' 
ticed. Laennec conjectures that the epidemic cause is often not merely change 
of temperature but deleterious miasms in the air, ^hich exert a specific opera- 
tion on the lung, as the poisons of the rattlesnake and of some fungi are said to 
do. Huxham observed that, during an epidemic, bronchitis prevailed in low 
damp places, and pneumonia and pleurisy on more elevated situations. Although 
met with chiefly in cold countries, milder climates are not free ; it occurs to a 
great extent in the south of France and Italy, where however the winds cause 
great and sudden changes of temperature. Its firequent occurrence in the neigh- 
bourhood of Vesuvius may perhaps be attributed to the noxious exhalations 
which prevail there. 

TVeatment. The indications of treatment in pneumonia vary according to 
its stages. In the first staffe, the chief object is to remove the inflammatory 
irritation and congestion from the pulmonary vessels ', in the second there is 
another indication, to promote the removal of the interstitial effusion, the 
product of the inflammation : even in this stage, when the strength fiiils, and 
more particularly in the third stage, it is necessary as fitr as possible to support 
the functions which are oppressed by the extent of the organic lesion induced. 
Particular s3rmptoms may also give occasion to other indications in every stage. 
We shall shortly notice the pnnciples which may guide us in the use of re- 
medies to fulfil these several indications, and then advert to the application 
t>f the treatment in the different forms and complications of the disease. 

TVeaiment of the first stage. Distension of the great pulmonary plexus of 
bloodvessels being the first condition of pneumonia, fh>m whatever course it 
may proceed, we may hope in the early stage of the disease to relieve it by 
bloodletting, as well as to prevent the process of reaction which renders it es- 
sentially inflammatory ; and in some instances, where the local signs announce 
the presence of the disease in its first stage, and the general symptoms prove 
it to be of a sthenic character, the free loss of blood by one venesection will 
arrest the progress of the disease. But when the vessels have been so long 
distended and become the seat of fixed irritation so much, that the mere re- 
moval of pressure from the sanguiferous system at large will not enable them to 
recover their usual size, a single bloodletting may not be sufficient ; it must be 
repeated as often as the strength will bear it, and other remedies must be used, 
which also have the power to counteract the inflanunatory irritation. Of these 
the most important are tartarised antimony and mercury. M. Louis has inferred 
'fW>m an application of numerical calculation to certain cases of pneumonia, that 
early bloodletting never arrests the disease, and that it only shortens its dura- 
tion by four or five days. It is clear however that many of the cases classed 
1)y Louis as pneumonia, were instances of the asthenic or typhoid disease ; an 
affection certainly in treatment, if not in pathology, differing widely fh>m 
sthenic or acute pneumonia. We suspect also that a great prevalence of similar 
cases, and the absence of the fully sthenic character among the pneumonic 
patients of the Meath Hospital, have led Dr. Stokes to conclude that one, or at 
most two, bleedings will be sufficient, and that local bloodletting is the princi- 
pal remedy. 

The utility of tartarised antimony in emetic and nauseating doses in pectoral 
inflammations had long been recognised, but its power of subduing acute in- 
flammation, independent of its emetic, nauseating, or diaphoretic effects, was 
first pointed out by Dr. Marryatt of Bristol, and further developed by Rasori 
of Genoa. Its peculiar efficacy in pneumonia was especially shown by Laennec, 
who considered its value to be above that of bloodletting. Chiefiy to the 
efficacy of this remedy he ascribes the uncommonly small mortality of only two 
in fifty -seven cases which he states to have been the result of his practice of 
late^ years. He gave the medicine in doses of from one to two and a half 
g^rains in three ounces of sweetened weak infusion of orange lea^ withholding 
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the medicine after the sixtli dose, or persevering in it aecording to the seyerity 
of the symptoms. This remedy has now been successfully employed by many 
practitioners at home and abroad, and its efficacy seems pretty well established, 
bat not to the degree claimed by Laennec. In this country it is considered 
as subsidiary to bloodletting ; and it has not been found use&l to give the 
large doses which Laennec sometimes employed. From half a grain to two 
grains in an ounce and a half of some agreeably flavoured liquid may be 
given every second, third, or fourth hour, according to the severity of the 
case. The first dose commonly causes vomiting, but this generally ceases 
after the second or third, and if it should not, two or three drops of the diluted 
hydrocyanic acid will generally stop it. If it causes purging, it may be useful 
to combine a small quantity of opium with the antimony. The mode in which 
tartar-emetic acts is not well understood. Its antiphlogistic power does not 
essentially depend on its nauseating, emetic, purgative, or diaphoretic effects ; 
for although these are occasionally induced by it, yet it is often quite as suc- 
cessful where none of these effects has been produced. It appears to be directly 
antiphlogistic by a specific action on the inflamed vessels ; tlus, although not an 
explanation, is as intelligible as the specific action of remedies on the vessels of 
the intestinal canal, the liver, or the kidneys. Some pathologists, particularly 
the followers of Broussais, suppose tartar-emetic to act as a kind of internal 
blister, inflaming and causing pustules on the gastric mucous membrane; 
and Andral cites two or three cases in which such a condition was found after 
death. But these are rare instances ; and among very many in which we have 
seen it used we have never met with any in which, with due discretion in its 
administration, any symptoms of permanent gastric irritation have resulted from 
its use. In the wards of Laennec we have seen patients taking twenty grains 
daily, not only without experiencing sickness, pain, or diarrhcea, but even 
without losing either appetite for food or the power to digest it. Such a quan- 
tity is however by no means necessary ; we have never found it usei&l to 
exceed ten or twelve grains in the day, and a smaller quantity often suffices. 
After bloodletting judiciously employed, this remedy has appeared to us the 
best for reduciug the inflammation in its first stage, if properly administered: 
it will often prevent the necessity of further loss of blood ; but as Drs. Graves 
and Stokes remark, its use must be continued for some time after the apparent 
amelioration of the general symptoms; and it must not supersede ^rther 
bleeding should the symptoms indicate the propriety of this measure. 

The exhibition of mercury and opium as a remedy in inflammations was 
first practised in this country by Dr. Hamilton of Lyme Regis : it is now 
very generally employed as an antiphlogistic, after and together with blood- 
letting. The efficacy of mercury depends in great measure on its being given 
to such an extent as to affect the gums ; but its beneficial operation is often 
apparent before this effect is produced, and in some instances, as in children, 
without its occurring at all But there is seldom that speedy improvement, 
which is often apparent after the first doses of tartar-emetic : tiie operation of 
mercury is more gradual, and as might be expected, when once the system is 
-under its influence, the effect is more permanent. It is therefore more adapted 
to the less active forms of the disease and to the second stage. Calomel is the 
form of mercury generally preferred in acute inflammations ; and as its pur- 
gative effect is not an object, it is necessary to combine it with opium, except 
the first dose, with which it may be useful to clear the intestinal caiuJ. With this 
view, from five to twenty grains of calomel may be given alone after the first 
bleeding ; and subsequent doses of from five to twelve grains with a grain or 
a grain and a half of opium, and the same of ipecacuanha three or four times 
in the day until the gums be affected, will generally be found suitable for the 
more sthenic cases. Smaller doses more frequently repeated answer better in 
less acute cases, and those with more semblance of continued fever. Where 
there is a tendency to diarrhoea, the Hydrarg. c. Creta in larger doses may be 
substituted for calomel. In apportioning the doses of mercury and opium w« 
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be guided hj ^ features of the indiTidaal case. The opium acts as an 
anodyne 'in allaying the pain and eongh, and as a sedative in quieting that 
nervous irritation which elten follows free bloodletting and the use of mercury, 
whilst the ixjurions stimulant and astringent effect of opium is counteracted 
by the mercury and previous bloodletting. But the chief action of the mer- 
cury appears to be of that specific kind which enables it to remove the product 
cffiised by inflammation, as we see visibly illustrated in the case of iritis. 

It may be supposed that in an inflammation so deep seated as pneumonia 
local bloodletting is of but inferior efficacy, and is usefhl only as an aid to 
venesection, when fh>m the local pain there seems to be inflammation of the 
pleura : or after general bleeding has been carried to a full extent, a decided 
impression <m the symptoms may be kept up by local bleeding together with 
tartar-emetic or mercury. Counter-irritation in the early stage during the 
prevalence of fever causes too much excitement, but it bCK^omes of use when 
the pulse has been reduced ; and in typhoid cases blisters may be used from 
the ecmimencement They also much promote the dispersion of the congestion, 
which even the first stage of inflammation leaves in the lung. Little good is 
to be anticipated from purgatives, diuretics, diaphoretics, or sedatives until the 
violence of the inflammation has been reduced by bloodletting ; then each of 
these kinds of remedies may be indicated by the symptoms. The same 
observation will also apply to expectorants in all but the slighter cases, in 
which there is obviously a natural tendency to relief by expectoration : in 
such instances the decoction of senega with tincture of squills and solution of 
acetate of ammonia or an alkali may considerably promote this discharge. 

TVeatment of the second stage. Wlien the physical signs announce that the 
lung has already become extensively consolidated, with littie remains of cre- 
pitation, the treatment must be conducted on a different principle from that of 
the first stage. Solid matter is already effused, and no amount of bloodlettingor 
other means of depressing the circulation can remove this. Their utility is 
therefore much more limited, and is chiefly confined to the removal of any 
increase of irritation or congestion, or to reduce the bulk of the blood to the 
capacity of the abridged state of the respiratory organs. The most powerful 
remedies are those which modify the action of the diseased vessels, and pro- 
mote the absorption and elimination of the effused matter. Mercury is the 
most efficacious of these, and calomel the most convenient form. Its combi- 
nation with opium assists its effect, and tends to allay the pain and cough 
which may be present, as well as the nervous irritation which is very apt to 
occur after depletion has been carried to a fiill extent 

As the consolidated state of the lung often remains for a long time, even 
after the inflammatory action has been subdued, a great variety of remedies, 
according to the state of the general symptoms, may become necessary in this 
stage. Thus, besides the antiphlogistic means before mentioned, some of which 
must be used as long as crepitation is heard ui any part o{ the lung, more aid 
may now be derived fi*om ext^nal counter-irritation by blisters or tartar- 
emetie, and f^om expectorant mixtures containing an alkali According to 
the state of the pulse, heat of skin, cough, pain, &c, these mixtures may be sa- 
line, with digitidis, squill, and liquor potassse, or in a less sthenic state decoction 
of senega, camphor, squill, &c. with acetate, muriate, or even carbonate of am- 
monia. We have found these alkaline salines exert considerable influence in 
promoting expectoration and in dispersing the solid recent product of inflam- 
mation in the lung. K such measures with external counter-irritation be 
neglected, because the general symptoms are relieved, there is great risk that 
the hepatised portions of lung may become the seat of chronic disease or that 
acute inflammation may be re-excited around it, and there is more danger of 
these evil consequences in scrofulous constitutions and where the inflammation 
has been of a less acute character. When the fever has entirely subsided, and 
the symptoms of local irritation are inconsiderable, although the physical signs 
thow that a portion of the lung remains consolidated, a combination of liquor 
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potesste and hjdriodate of potash with decoction of aenega or sanaparilla will 
sometimes assist to restore the healthy state of the lung. 

Treatment o/dte third stage. When from the supervention of rigors, cold 
sweats, feeble, very rapid, or irregular pulse or other signs of prostration, itii 
probable that suppuration has commenced in the lung, the utility of antiphlo- 
gistics wholly ceases, and if any thing may be yet done by medicine, whidi 
can rarely be hoped, it is by remedies of a stimulant kind, especially those 
which may tend to assist tiie respiratory forces to expectorate the matter 
which accumulates in the tubes ; such as carbonate of anunonia, tincture of 
lobelia, ether, and camphor, in decoction of senega, or wine, or hot spirits 
and water. Nor are such remedies to be restricted to the third stage ; they 
may be indicated whenever the vital powers fidl, and when the sthenic cha- 
racter of inflammation has entirely ceded to its ulterior and opposite result — 
depression from incapacity of the disabled organ. Under all such circum- 
stances, the general symptoms are better guides to practice than the physical 
signs, for the whole frame then suffers as well as the function of the lung, and 
requires more immediate attention. 

When from the fetid odour of the breath and expectoration, it is probable 
that a portion of the lung has lost its vitality, the treatment must still be 
guided by the general symptoms. If these betoken the persistance of active 
inflammation, tiie gangrene is probably circumscribed, and antiphlogistic re* 
medies must still be used ; but if they have given way to adynamic symptoms, 
the use of stimulants is indicated even more imperatively than in the suppurative 
stage. Dr. Stokes gave the chloride of lime combined with opium in a case 
of gangrene of the lung, with a temporary effect of removing the fcetor of the 
breath and sputa, and of greatly improving the constitutional symptoms. We 
have used the nitro-muriatic acid with the same view, to counteract the septic 
influence of the putrescent matter in the system, and apparently with good 
effect. In one instance the patient recovered, although the physical signs had 
showed the existence of a lirgfi cavity in the posterior lobe of the right limg 
with great fcetor of l^e breath and expectoration. Laennec recommends bark 
<v sulphate of quinine in large doses in gangrene of the lung, even when ac- 
companied by extensive hepatisation. 

We now proceed to point out the application of the treatment to particular 
cases. Where the disease is at all severe, the treatment with tartar-emetic or 
with calomel and opium should be commenced immediately after the first 
bleeding, and continued uninterruptedly until an impression is produced on 
the disease. It is not safe however with either of these remedies to lay aside 
bloodletting : if obvious relief do not ensue in the course of five or six hours 
after the first fiill bleeding, this measure must be repeated either generally or 
locally, as the strength may bear it, and again on the next day if necessary. 

In the more acute cases, uncomplicated with gastric disease, we have found 
advantage from combining the mercurial with the antimonial treatment, by 
giving a pill containing from 5 to 10 gr. of calomel with from ^ to 1^ gr. of 
opium every four, six, or eight hours, and in the intervals the tartar-femetic 
draught, and where the tolerance is soon established the effect of this combi- 
nation is very powerfrd. If the bowels be too much acted on, the Hydr. c. Creta 
in double quantity may be substituted for the calomel. When an improvement 
takes place in the symptoms, the mercury may be given at night only, or 
omitted altogether, and the case left to tartar-emetic and whatever depletion or 
eounter-irritation may be required. 

If the attack of pneumonia be very recent, and accompanied by a pleuritic 
•titch in the side, or catch in the breathing, a frill dose of opium nfter a large 
bleeding, as recommended by the late Dr. Armstrong, will sometimes succeed 
in cutting short the disease. This plan can be adopted only where the bleeding 
has been so copious as to produce a great impression on the heart's action, 
almost if not quite amounting to syncope. The dose of opium should be large ; 
two or three grains of the aqueous extract, or, if the pain and tendency to re- 
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Action be urgent, from thirty to sixty minims of the liqaor opii sedativos, or of 
Squire's tincture of bi-meconate of morphia, will generally succeed best. Even 
In this case we think it advisable to give from six to twelve grains of calomel 
poon after the opium : it does not interfere with the sedative operation of the 
latter, and by preserving the balance of the secretions it prevents those func- 
tional derangements which sometimes follow the use of opium even in this way. 

If the disease have to any extent passed into the second stage, and even if 
the first have lasted twenty-four hours, there can be little hope of subduing it 
by opium ; and we must then trust to the other remedies. Blisters can seldom 
be used with advantage until all fulness and hardness of the pulse and heat of 
skin have subsided ; and either these symptoms or the continuance of a fixed 
pain would counterindicate the use of senega and other mild tonics and ex<- 
pectorants, which are otherwise useful in the decline of the inflammation. 

The great fiitality of pneumonia among children renders it necessary that 
its treatment should be directed with the greatest promptitude and care. This 
fatality does not arise so much from the course of the inflammation, as this L| 
less rapid than in adults, but ftom the latency of the local symptoms, and th^ 
tendency of the disease in a disguised form to pass the period in which reme- 
dies are most effectuaL Hence many infantile cases of pneumonia, particolarly 
among the lower classes, are in an asthenic state before we are summoned to 
treat them ; the depressing influence of the injured function of the lungs having 
already removed the sthenic character of the disease. This shows the import^ 
ance of physical examination of the chest in all the fsbrile affections of children, 
in order that if any crepitant rhonchus be discovered, the fit remedies may be 
promptly used. In this early stage bloodletting is very efficacious ; but when 
used after the disease has lasted for several days, it sometimes produces con^r 
Tolsions and sinking without relieving the breathing. The same observatiim 
applies to tartar-emetic, wluch, if used together with bloodletting soon after 
the commencement, will seldom fail to subdue infantile pneumonia uncompli* 
cated with tubercle. Mercury acts jn children more on the bowels than on tho 
gums, causing green feculent evacuations: it is of great efficacy, and oar 
chief remedy when bloodletting is no longer borne. In children there is little 
risk of arresting the expectoration by purgatives : it would seem that as it is a 
less natural process in early life, expectoration is of less consequence than in 
the adult Counter-irritation with mild tartar-emetic ointment or solution 
is of great benefit in the after stages of pulmonary inflammation in children^ 
and should especiallv be persevered in when there is any sign of a phthisical 
tendency. 

In aged persons the disease being generally of an adynamic or typhoid type^ 
is often intractable in consequence of the great debility which accompanies it 
Advanced age alone however should not restrain us f^om bloodletting where 
the state of the breathing, heat of skin, and the pulse seem to require it Frank 
bled an octogenarian with pneumonia nine times with a good result Such 
cases are however exceptions ; for the period in which bloodletting is useful in 
old people is short, and often restricted by a complication with humid bron- 
chitis. Expectoration is here an important process, and may sometimes be 
aided by some of the remedies just mentioned, with the mercurial or tartar* 
emetic treatment and blisters at an earlier period than usuaL 

The typhoid form of pneumonia requires a treatment considerably modified. 
Bloodletting not only is very ill borne, but it appears to have very little in- 
fluence on the disease. There seems to be in the pulmonary vessels a loss of 
tension or tonicity, and we might empty the great bloodvessels, and stop the 
heart's action before the congestion of the lungs would be relieved and their 
yessels enabled to contract Besides, the depressing influence of typhoid dis- 
eases renders any loss of blood hazardous, and local depletion is the utmost that 
can be attempted. Considerable advantage may under these circumstances 
be derived from dry cupping on the chest ; which for the time tends more ef- 
fectually than even bloodletting to draw the fluids from the congested organs 
—hilst It does not drain the blood from the system. Blisters and sinapismg 
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•iddomay give relief in sKght cases, l)at their effect is timited, where, as it com* 
monly happens, the whole posterior part of hoth lungs are congested with hlood 
which is itself probably in a morbid state. The principal remedy in this form 
of pneumonia (if pneumonia it can properly be called) is mercury, which may 
be combiTied with opium and saline medicines, and, in case of g^eat preyalence 
of the adynamic symptoms, with stimulants and tonics, such as wine, ammonia, 
and bark. Medicine has often yery little power in these cases ; but as far as 
our experience goes, stimulants judiciously given when the heart's action, as 
examined by the stethoscope, is feeble, and diminished or withdrawn as soon 
as it becomes increased, and the pulse sharp or hard, have appeared to relieve 
the pulmonary affection as well as to support the strength. Musk is highly 
recommended by M- Recamier in typhoid pneumonia : he gives it in doses of 
from twenty-four to thirty grains, with an effect which he almost considers 
specific. 

It may be questioned whether the affection called intermittent peripneumony, 
and said to have been cured by bark, is really an inflammation ; it is more 
probable that it consists of a simple congestion of the lung, just as similar con- 
gestions are more fkmiliarly known to take place in the spleen and liver, and 
which, when recent, give way to bark or arsenic, not to bloodletting. We have 
stated that typhoid pneumonia, and that attending continued fevers, are more 
properly to be viewed as congestive than inflammatory ; at the same time it must 
not be forgotten that congestion may by a process of reaction be converted into 
acute inflammation with all its products, and otherwise, unless soon removed^ 
frequently tends to produce some chronic change of structure. 

The complication of pneumonia with bronchitis is generally best treated by 
moderate bloodletting followed by the antimonial treatment. Blisters and ez« 
pectorant mixtures are of more avail than in simple pneumonia, the disease often 
terminating by free expectoration. 

In pleuro-pueumonia local as well as general bloodletting should be prac- 
tised fre ly ; and after the more acute stage has subsided under the influence of 
these and of antimony, if the buzzing bronchophony and dulness on percussion 
still continue, the side should be blistered repeatedly, and a mild course of mer* 
eury prescribed to promote the removal of the fluid and the interstitial lymph 
which might lead to partial obliteration of the tissue of the lung. 

In pneumonia supervening on hooping-cough and influenza, it is sometimes 
a chief indication to give sedatives to allay the cough, which appears often to 
have a considerable share in producing the parenchymatous inflammation : 
with this view the sedatives reconmiended for hooping-cough should be com- 
bined with the usual treatment. 

Where an inflammatory state of the mucous or serous membranes of the 
alimentary canal accompanies pneumonia, it is of great moment that in the 
treatment these complications should be considered, as they ma^ render some 
of the ordinary remedies injurious. Leeches followed by poultices should be 
applied to the abdomen, and the milder forms of mercury with Dover's powder 
exhibited, assisted by laxative enemata or very gentle aperients. 

Diet and regimen. In ordinary cases of pneumonia the diet should be strictly 
antiphlogistic, and during the early stages confined to thin mucilaginous or 
fiaoinaceous liquids. Even these should not be used in excess, fbr in large 
quantity any uquid may first distend the stomach and then increase the mass 
of the blood, and in both ways augment the dyspnoea. In those addicted to a 
very tree use of fermented or spirituous liquors, as well as in typhoid pneumo- 
nia in general, it is sometimes necessary to continue a certain quantity of these 
stimuli M. Chomcl found a considerable diminution in the great mortality of 
such cases, on adopting this plan. In gangrene or extensive suppuration in- 
dicated l]ty foetor and copious purulent expectoration with g^eat prostration of 
strength, it also becomes necessary to give beef tea, animal jellies, and wine ; 
but great circumspection must be used to withdraw them in case of fresh ex- 
pitement It is equally necessary to be very cautious with regard to the im- 
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proremcat of the pstienf f diet during eoDTaleeeenoc* by adopting gndul 
tmisitioBS, and by properly regulating the alvine ftmction. 

Pneumonic patients diould be kept in an air^ room without draught, of mode- 
rate temperature (about 60^). It ia of ecmsiderable importance in the more 
aerere caaes to raiie the cheat above the level of the body by a bed chair : thia 
Aicilitates breathing and expectoration* and prevents the too free gravitation of 
the blood to the lunge. In prolonged cases, especially those of a tjrphoid kind, 
it is also proper to vary the posture from side to side, and to lying on the fiice 
when the patient cannot sit, several times in the day, to prevent the h^fptrntatic 
congestion. This is recommended by M. Gerdy and Dr. Stokes. 

Chbomic Psteumonia. 

As we have seen with regard to pleurisy, so also in pneumonia, the inflame 
matory action may not entirely cease with the effusion of lymph, although it 
do not lead to the third or suppurative stage. When acute inflammaticm is 
extensive, and the effusion of lymph is not removed by absorption, the disease 
generally proves &tal before there is time fbr further change ; but in circum- 
scribed peripneumonies, or in small parts of more extensive hepatisation, a 
chronic inflammation sometimes goes on, and produces that kind <tf tough in- 
duration which is the general result of chronic inflammation in a parenchy- 
matous structure. Thus in the lungs of those who have suffiered from long 
and repeated attacks of inflammation of the chest, evoi where there are no 
tubercles, we not unft«quentl^ meet with portions of the tissue that are dense, 
almost destitute of air and of liquid, tough, and sometimes almost cartilaginous. 
Their colour varies fnxm a dark dio^ led to different lighter shades of reddish 
brown and bnf^ sometimes rendered grey by a mixture of the black pulmonary 
matter. Their aspect also is varied, like that of acute hepatisation, by the 
tissues that are chiefly affected being sometimes granular or oolitic (as La^mec 
has stated) from the especial thickening of individual vesicles; in other 
cases streaked or veined, from the hypertrophy of the interiobular septa and 
cellular tissue around the large vessels ; in others more uniform and of a 
darker colour, from the pulmonary plexus of vessels being the chief seat of 
the alteration, and the colouring mattw of the blood entering largely into the 
deposition. In this last variety the cellular tissue between the lobules is some- 
times thickened to the amount of several lines, and is of a light drab or grey 
colour, like that of miliary granulations, and like them has aknost the densiiy 
of cartilage. These changes, which thus occur as the sequel of acute pneu- 
monia, are also frequently met with complicated with those states of the lung 
which are called tuberculous ; and a considerable portion of the consolidation 
diat is met with in phthisical lungs often presents the same anaUmucal cha- 
racters as these chninic hepatisations which supervene on acute pneumonia 
imperfectiy subdued. These will be further noticed under Pkthisu. We have 
also several times met with these chronic consolidations in the lungs of those 
who have long suffered frt>m extensive organic disease of the heart, where the 
circulation of the lungs was perpetually impeded by the structural lesions of 
tiiat organ ; it is probable that the same ^mechanical congestion from this 
cause which sometimes leads to effusion of blood in the tissue, constituting pul- 
monary apoplexy, may if long continued terminate in effusion of lymph, and 
obliteration and consolidation of the pulmonary texture. This condition of the 
lung is sometimes coupled with an irregular dilatation of the air cells ; and on 
examination after death the organ presents a knobby surfSeuse, and feels nodu- 
lated, where the consolidation occupies lobules or parts. There seems to be 
reason for ascribing also to a minor extent of chronic inflammation of the par- 
enchyma, that increased density and rigidity of the pulmonary tissue, without 
entire consolidation, which is often found in the lungs of those who have long 
•offered from dyspnoea, whether from bronchial or cardiac disease. 

The signs of chronic pneumonia are those of circumscribed consolidation and 
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otetradlon of the pulmonary tiMae, which oontinae long after the urgei^ 
^rmptoms of the aeute disease have subsided. The dyspnoea has become less 
oppressive, but it is still felt on exertion ; the fever has be^i reduced, but there 
is still some quickness of pulse and heat of skin towards night ; there is still 
some cough ; and although there may be improvement in the appearance and 
strength, it is not progressive, the patient remaining with his organs and 
functions abridged: theri* is still partial dulness on percussion, with some 
bronchial respiration and vocal resonance in the seat of the late inflammation. 
If in this state the patient neglect the means which may most conduce to the 
restoration of his general heallh, as well as to the removal of these remains of 
local disease, the indurated portions of lung may either prove centres of fresh 
inflammation, or they may themselves spread, ulcerate, and commence the 
career of phUiisical disease, which will sooner or later destroy life. We have 
met with several cases of consumption that have appeared to originate in this 
way, independently of any distinct tuberculous disease or diathesis ; the in- 
dividuals having been in excellent health, and quite free from all chest com- 
plaints before the attack of acute inflammation, which afterwards degenerating 
into this chronic form laid the foundation of a consumption, and ultimately 
proved fatal. It is however slower and less intractable in its progress than the 
true tuberculous consumption, for the disease is more local than constitutional ; 
and if circumstances do not occasion its extension, and injure the constitutioa 
by a constant and increasing inroad on the functions of respiration and cir- 
culation, it may be in the power of nature, aided by art, to effect its removal. 

The subject of the treatment of chronic pneumonia will be resumed in con- 
nection with that of phthisis. It may suffice fbr the present to add that for 
those cases which succeed to acute disease, the most effectual treatment consists 
in a mild course of mercury in the first instance, comlmied with external 
counter-irritation, followed by a course of hydriodate of potash and sarsaparilla 
or some similar alterative, with a mild sea air, regular gentle exorcise, and a 
weU-regulated diet 



PULMONARY (EDEMA. 

[Anatomical characters, — Causes, — Symptoms and physical signs, — Treatment, 

(E^EMA of the lung consists in an effusion of serum into the tissue, probably 
both between and within the cells and minute tubes. Its anatomical characters 
are, that the lung is heavier and paler than usual, pits on pressure, crepitates 
little under the &Dger, and when cut exudes a firothy serum. It is seldom idio- 
pathic, but like cedema of other parts results from some loss of balance in the 
circulation, an obstruction to the return of blood, or in a few instances an 
excess of exhalation. Thus it may arise from the obstructions occasioned by 
orgamc diseases of the heart, lungs, or liver, or from the increased exhalation 
supervening on exanthematous fevers, particularly scarlatina and rubeola, or 
oo those diseases of the kidneys which interfere with their excretory function, 
and are accompanied by dropsical effusions in various parts. 

Being thus a sequel of other disease rather than a pathological condition 
distinct in itself the symptoms accompanying oedema must vary greatly ac- 
cwdiug to the cause which produces it. When extensive it occasions dyspnoea, 
cough, and thin mucous or serous expectoration. The physical signs are a cre- 
pitant or subcrepitant rhonchus, with the breathing less fine and even than 
that of pneumonia, and giving proof of the presence of more liquid by the mu- 
cous rhonchus in some of the larger tubes. The natural vesicular murmur is 
rendered indistinct, especially at the lower and back part of the chest, where 
also the sound on percussion is impaired. These signs are very like those 
ef the first stage of pneumonia ; and the distinction is chiefly to be found in 
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the general syinptoms ; the fever, rusty expeetoratioo, and progreniTe increase 
of pneumonia being absent, and there being present cedema of other parts, or 
other signs of disease that may be supposed to produce it. From our own ob« 
serration we should say, that the lungs are less liable to cedema than the exr 
temal cellular tissue ; and they are rarely so affected unless there be also ana- 
sarca, or flsdema of the limbs, 

Treatment This must depend on the nature of the cause, and be adapted to 
the character of the organic lesion which is generally present The csdema 
which follows scarlatina and measles generally yields tohydragogue purgatives 
and digitalis ; in addition to which general or local bleeding may in some se«i 
yere cases be required. 



DILATATION OF THE AIR-CELLS. 

OR 

PULMONARY EMPHYSEMA. 

Anatomical characters. — Causes and nature — Symptoms. — FhysieeU signs. — 
Prognosis. — Treatment. — Interlobular emphysema. — Nature and supposed 
physical signs. 

This lesion, like others essentially affecting the structure, will be best un^ 
derstood through its anatomical characters. 

Anatomical characters. These present some variety, but they have this in 
oommon, that when examined either through the pleura in the recent state, or 
alter this membrane is inflated, dried, and sliced, the air-cells are seen much 
larger than those of healthy lungs. When the dilatation is general the pleural 
suifiiee of the lungs may be as smooth as usual, only more convex ; but when 
it is partial, there are seen either several enlarged vesicles or lobules forming 
irregular prominences. Individual vesicles are sometimes seen under the 
pleura, and especially at the margin of the lobes, dilated to the size of a pea, a 
hazel-nut, and in some cases to a much larger size. Dilatation may be partial 
or general : general dilatation may affect one lung, or the whole, or a consi- 
derable part of both lungs ; partial dilatation may affect all the vesicles of a 
lobule or be confined to distinct vesicles. These different lesions may be ac- 
companied, b^ very opposite conditions of the texture of the lung : sometimes 
this has acqmred an increased r^fidity ; it does not collapse where the chest is 
opened, and resists the impression of the fingers more than a healUiy lung, 
rAiere are notwithstanding the dilatation of the air-cells and its general lightness, 
hypertrophy and toughness of some of its textures, and portions near the root 
are sometimes found considerably indurated. With this condition there are 
commonly associated an altered state of the air tubes, redness and thickening 
of the mucous membrane, hypertrophy of the longitudinal fibres, dilatation or 
partial contraction* In other cases, there is the opposite condition of the lung. 
The texture is more flaccid and yielding than usual ; and when the margin of 
a lobe is pressed between the fingers, it feels thin, almost like a single mem- 
brane. It often does not collapse on opening the chest, and this appeara to 
arise from a loss of elasticity, for it pits on pressure like an oedematous lung, 
and is commonly much paler than usual. This is the condition which M^ 
Lombard describes as lobar emphysema ; and he remarks that the inter-vesi- 
cular texture seems to have been absorbed, and the bloodvessels obliterated^ 
changes which he considen to be the cause, rather than as we view them, ^e 
effects of the dilatation. Andral has noticed this condition of the lung, under 
the name atrophy, and remarks that it occurs most frequently in old people. 
We have seen it both general and partial ; the partial kind of flaccid dilatatiog 
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being commoii in the anterior lobules and margins of the lungs in tuberculous 
phthisis. The fringe of dilated ceUs like a row of beads, sometimes seen at 
the margin of the anterior lobes, is also simple dilatation, without the least, 
rigidity. 

Causes and nature, Laennec explained the origin of this lesion in this 
manner : — in cases of chronic catarrh, particularly of the dry kind, the small 
bronchial ramifications become so obstructed by the swelling of their membranes 
or by the secretion of a viscid mucus that the air can be forced through them 
into the vesicles only by an effort. Now, as in ordinary respiration, the in- 
spiration, a muscular effort, is more forcible than expiration, the former may 
prove sufficient to overcome the obstacle to the introduction of air into the ve- 
sicles, while the expiration is inadequate to expel it. Successive portions of 
the air expanding by the increased temperature are thus introduced and in- 
carcerated in the cells, which are thereby kept in a state of continued dilatation. 
This may be one mode in which the air-cells become dilated, but there are 
probably other causes more efficient and common in operation. When there 
is partial or complete obstruction in any of the bronchial tubes or cells, the in- 
spired air cannot press with the usual force beyond the obstructions ; but it 
presses with more than the usual force into the adjoining tubes and cells to 
which its access is quite free, and these latter may thus become distended, and 
in time permanently dilated. The obstructions may be caused by viscid secre- 
tions in the tubes, thickening of the textures, tuberculous deposits, and the like ; 
and it is with diseases in which these occur, that dilatation of the air-cells is 
most commonly associated. Another cause of dilatation of the air-cells is 
rigidity or want of extensibility of the longitudinal fibres of the bronchi. This 
change has been already noticed as an effect of chronic bronchitis ; and it is easy 
to perceive, that if the tubes do not lengthen with the expansion cf the chest 
l^e air will press unduly on their terminating cells, and occasion their dilatation. 
Thus we find the margins of the lower lobes most dilated, for these are most 
exposed to the influence of the forces expanding the chest. It is not uncommon 
to find the marginal vesicles dilated in the lungs of old people with ossified 
cartilages ; which may also be ascribed to the comparatively immobile state of 
the ribs and central portions of the lungs, and the increased action of the dia- 
phragm, and consequent undue pressure of the air into the texture immediately 
contiguous to this part of the respiratory apparatus. Such are the chief me- 
chanical causes by which the vesicular texture of the lung becomes distended : 
but there are others of a more vital nature, which may also be concerned in the 
production and perpetuation of this lesion. 

M. Andral conceives that the air-cells sometimes become enlarged by a 
wasting away and breaking down of some of their walls, so that several are re- 
duced to few of larger size. This has been shown by M. Lombard to be the 
case whenever the enlargement of some cells is considerable : but we are in- 
duced to consider with Dr. Carswell, that this is a consequence rather than a 
cause of the dilatation. The latter author has well observed that the long-con- 
tinued pressure of the confined air on the vessels is a sufficient cause of their 
diminution, and of the atrophy of the tissues. 

Dr. W. Stokes supposes that paralysis of the circular fibres of the bronchi 
is a chief cause of dilatation of the air-cells. Following the view which Dr. 
Abercrombie holds with regard to the intestinal niuscles, he considers inflam- 
mation of the tunics investing the tubes, such as that of bronchitis, to be the 
chief cause of this paralysis. It is however doubtful, that this is more than an 
aiding cause in the production of pulmonary emphysema. The contractile 
property of the vesicular tissue is not fully proved; but its elasticity is undoubted, 
and it is very probable that a defect of this may assist in producing the lesion 
in .question. But the chief agents are probably the mechanical causes of irre- 
gular distension of the lungs, which have been already noticed. 

Reverting to the anatomical differences of the tense and the flaccid vesicular 
emphysema, we may well trace in one the effect of an over-active and irregular 
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ntttfitKm or tb6 tcxtoFeii, tbc conmoii vecnilt of Kp6sCM or pMlon||Vd ntfifln- 
matkm, and in the oftber the absenee of anj sneh prooess, if not the presenee 
of one of an opposite eharaeter, eansin^ a wasting of the tame parts. It is oib^ 
Tioos that these opposite conditions will lead to very different effects in the 
signs and course dT the lesion. In the one case, the lungs become eompara* 
tively fixed in a distended state; and as they resist the power of the ezpiratofy 
Ibrees to expel tiie air fh>m them, unusual exertion is required in inspiration to 
introduce sufficient air to serre the purpose of respiration. They we therefore 
perpetually exposed to a distending force ; and as the dilatation proceeds, and 
the increasing riffidi^ or obstruction with it, the lungs acquire a permanent 
T<^ume beyond i^bat is usual even in ftill inspiration, and they £stei]^ the walls 
of the chest, and press on and even displace the adjoining organs and vessels. 
Hence may be expected to arise continual oppression of the ranctions of both 
respiration and circulation, and, as the sequel, cachectic and dropsical disease of 
the system. In flaccid vesicular dilatation on the other hand, tiiere is little or 
no increase of yolume of the whole lung, and no pressure on tiie other contents 
of the chest 

Symfftonu. We are now prepared to understand the symptoms and signs of 
extensive vesicular dilatation. Inasmuch as it is permanent, it will cause a 
constant shortness of breath, or even dyspnoea ; and the least additional ob- 
ftruction, such as that of a cold, bodily exertion, or flatulent distension of the 
atomach, may increase this symptom to an oppressive de^e, so as to resemble 
an attack of asthma. The permanency of the oppression to the function of 
respiration in severe cases induces a cachectic state of the body, which is mani- 
fested by pallidity and some emaciation, and a depraved condition of all the ex- 
cretions. In the tense form of emphysema, with increased TOlume of the lungs, 
there may be superadded the symptoms of obstructed circulation as well as 
imperfect oxygenation of the blood, occasional lividity and even blueness of the 
flice and lips, dropsical effusions, palpitation and other signs of hypertrophy of 
the heart Dr. Stokes has remarked, that these symptoms are always worse in 
cases where the lower lobes of the lungs are chiefly affected, which he explains 
hy the enlarged lungs of these parts preventing the free play of the diaphragm. 
Tbe expectoration is varioas ; most commonly it is mixed, a thin dirty, mu- 
cous fluid, with portions of tough, pearly clots, or of the opaque sputa of chro- 
nic bronchitis. In the attacks of acute bronchitis which frequenUy occur, it 
becomes glairy, and often yery copious towards their termination, as in bron- 
chorrhcea. 

Of the physical signs of pulmonary emphysema, one of the most remarkable 
IS the loud, hollow sound on percussion, which is even greater than that of a 
healthy chest This is common to both the tense and flaccid kinds of emphy- 
sema ; but in the former, when extensive, there is a distinctiy raised pitch in 
the sound, such as in a less degree that which can be produced by striking the 
chest of a person holding in a very full breath. In fact, as in this case, the 
walls of the chest are rendered more tense by the increased volume of the lung, 
and the vibrations which they make are therefore quicker, although from the 
elasticity of the contained material they are still quite free. In advanced cases, 
the increased volume of the lung is manifest in the shape of the chest, which 
IS unusually convex or rounded. The sides, the front, the back, and even the 
supra-clavicular spaces, some or all present this rounded projection ; and as 
Dr. Stokes has observed, when the lower lobes are affected, the heart, the liver, 
and the spleen may be displaced by the emphysematous lung, which then yields 
its clear resonance on percussion over an extended region. In this tense kind 
of vesicular dilatation the sound of respiration is very imperfect and wheezing, 
and forms a remarkable contrast to the efforts used to introduce and expel the 
air. On inspecting the chest it can be seen that, with all the expiratory efforts, 
it is very little diminished, and retains its large convex shape ; whilst every 
intercostal and e\ery supplementary muscle can be seen at work, endeavour- 
ing in vain to depress the ribs. We can scarcely wonder that this force, 
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MMfamtlly exerted on the thoracic veMeb through the ftoffed langi, shonUI 
ebstmct tibe circulation, and cause lividitj, cyaaotis, dropsical effiisioos, sad 
diseases of the heart lospiratioii is more easy, but even this requires exertion, 
for breath is taken as it were on the top of breath, and needs the supplementary 
aid of the ceirical and superior dorsal musdes. Sometimes there are heard in 
the chest some odd sounds, besides the ▼arious rhonchi of the tubes, such as a 
sudden, loud clicking or cracking, as if from the sudden passage of air into or out 
•f a set of tubes and cells which were before closed. Sometimes there is a sound 
of friction like that of a finger rubbed on a table, perhaps produced by the rub- 
l^ng of projecting lobules or cells against the costal pleura. 

The signs of the flaccid kind of dilated air-cells may be much modified by 
the other disease, such as tuberculous deposit, that commonly produces it ; but 
they are essentially distinct frx>m those of tense emphysema, and this difiPerence 
has not been noticed by authors. There is the clear sound on percussion, but 
no raising of the pitch of the sound. In old pec^le, where this form of emphy- 
sema is uncomplicated with solid deposit, the sound on percussion is clearer and 
deeper than in any other case. Neither the shape nor the motion of the chest 
is materially affected ; and the sounds of respiration, instead of being obscure 
and wheeling, are remarkably loud and even puerile, sometimes with a little 
whiffing or bronchial character, probably frtym accompanying dilatation of the 
tubes. The reason of All this will be apparent when we reflect that, in these 
eases, air passes freely into and out of the dilated cells ; and that their enlarged 
size, togetiber with the increased energy which the feeling of dyspnoea gives 
to the acts of respiration, explains why the sound of respiration should be louder 
tiian usuaL 

PrognoM. When dilatation of the air-cells is so extensiye as to alter the 
diape of the chest and to cause constant shortness of breath, there is little pro- 
bability of its ever being entirely removed, and its general tendency is to 
increase, especially during the occurrence of any fresh attacks of bronchial 
inflammation. In some cases the disease, if not congenital, takes its origin in 
very early life, and the individaal is always very short-breathed, and on the oc- 
currence even of a common cold becomes completely asthmatic. But these are 
not the most severe cases ; such are those which supervene to repeated and ob- 
stinate bronchial attacks which in the course of a few months may induce a 
formidable degree of the disease. Even these cases do not prove speedily fatal, 
but only after the system has suffered much and long, and disease of the heart 
and dropsy has supervened. 

Treatment The prevention of the disease is more attainable than its cure ; 
and with this view we should endeavour to remove those inflammations which 
lead to an obstructed state of respiration, and to disperse the obstructions which 
they produce. The use of counter-irritants and alkaline attennants and ex- 
pectorants, and other remedies recommended for chronic bronchitis and dry 
catarrh, is the most successful mode of effecting these objects. We have seen, 
in several cases, considerable relief with marked improvement of the physical 
signs, from the use of small doses of hjdriodate of potash and liquor potasss, 
with squills and other expectorant remedies. Where there is already evidence 
of considerable dilatation, blisters to the chest, or frictions with a strong stimu- 
lating liniment, and the inhalation of steam impregnated with a little tar, tur- 
pentine, creosote, or even iodine, may prove of some benefit Dr. Stokes mentions 
strychnia as likely to restore, in some measure, the lost contractility of the cir- 
cular fibres. 

The symptoms which arise in inveterate cases of pulmonary emphysema 
must be treated on general principles, remembering that although we may be 
unable to remove the cause, we may, in some degree, prevent its increase and 
diminish its aggravations from temporary circumstances. With this view care 
should be taken to avoid the renewal of bronchial inflammation and congestion, 
Inr guarding against cold, keeping the secretions free, and carefully regulating 
the diet & Uie expectoration be not sufficiently free, and a fit of dyspnoea 
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becur daring the night in consequence, benefit may often be derived from 
smoking stramonium in the evening : this excites secretion from the bronchial 
mrface, and prevents the congestion which would otherwise ensue during the 
first sleep. 

The flaccid form of emphysema is scarcely an object for treatment : we cannot 
increase the number of the puhnonary ceils ; but we may, in some degree, so 
regulate the body as to diminish the want of breath, and make the small num-* 
ber suffice. With this view, a tranquillizing plan of medicine and regimen, 
avoiding all excitements of the circulation and respiration, at the same time 
promoting the due activity of the secretions and tone of the system by gentle 
exercise and alterative tonics, may serve to keep a balance of imperfect health, 
and prolong existence on a lower scale. 

Interlobitlar Emphysema is an effusion of air into the cellular membrane 
between the lobules and under the pleura ; and, though essentially distinct from 
the preceding affection, it may be combined with it It is distinguished ana- 
tomically by the air being in the lines of the interlobular septa, and contained 
in angular cells of various shapes and sizes, and not round ones like those of 
the lung. Sometimes air is effused under the pulmonary pleura, detaching it 
from the lung in large bubbles. Thb affection is commonly produced by vio- 
lent efforts, or by wounds of the lung, but sometimes from rupture of the air- 
cells by excessive or sudden dilatation. It may, if extreme, produce sudden 
and even fatal oppression to the breathing ; but in slighter cases it is of no 
consequence, and is removed spontaneously. 

The only sign, supposed by Laennec to mark this affecdon, is a sound of 
rubbing with the motions of respiration, which the projecting emphysematous 
septa or bubbles make against the walls of the chest This is heaid and felt 
sometimes in successive jerks, so as to resemble the steps of a person mounting 
and descending a ladder. 

Atbofht and Htpebtbopht of the Lvno. 

We have already adverted to atrophy of the lung as a concomitant of flaccid 
dilatation of the air-cells. But the same condition not unfrequently presents 
itself where there is no distinct evidence of enlargement of the cells ; as in the 
lun^ of aged persons, and of those who have diml after a prolonged and ema- 
ciatmg illness. In such cases, the textures of the whole lungs are found much 
thinner, softer, and paler than usual, and when collapsed they are shrunk into 
a ver^ small compass. The cavity of the chest seems to be also diminislied by 
the diaphragm occupying a higher position than usual. There are other cases 
in which partial atrophy of the lung can be traced in connexion with tubercle, 
obliteration of the bronchial tubes, and as a sequel of pleuro-pnenmonia ; but, 
in these cases, there is generally also dilatation of either the neighbouring 
tubes or cells. It is very reasonable to suppose with Andral and Stokes that, 
when from a permanent obstruction, a part of the lungs do not receive its sup- 
ply of air and blood like other parts, whose functions are not exercised, it loses 
ifts substance; and it is still more interesting to conceive that the same result 
may affect more generally the lungs of those whose sphere of respiration is con- 
tracted by their being bed-ridden, or otherwise long limited in the exercise of the 
function. Such individuals, should they recover the power of being active, are 
short-breathed without any other disease; and although weakness of the heart 
and muscles of respiration may partly cause this, we must suppose that the 
wasting of the lung through disuse is sJso concerned in it 

Htpertrophy of the Lung has been already noticed in connexion with 
chronic pneumonia and emphysema. But we also meet with the lungs in a 
denser, heavier state in some other diseases, particularly those of the heart 
This has been described by Dr. Clendinning, and, from much observation, we 
can bear testimony to the fact that, after the long continuance of organic dis- 
ease of the heart, the substance of the lungs, even when not congested, is much 
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more dense and heavy than usual, although the vesicular texture is everywhere 
filled vith air. The lesion of the heart with which this state of the lung is 
most commonly associated, is hypertrophy of the right ventricle, with difficult 
transmission of hlood through the heart ; and we can readily conceive how the 
increased impulsion of blood produced by the one, and the long existing con- 
gestion resulting from the other cardiac lesion, may occasion an increased 
growth of the solid textures of the lung. The indifferent sound on percussion 
which the chest often yields in such cases, may result from this change ; and 
the permanent shortness of breath is, perhaps, also in part due to the same 
cause. The treatment belongs to the subject of hypertrophy of the heart, and 
the lesions which it induces. 



TUBERCULOUS DISEASE OF THE LUNG, 
OR PULMONARY CONSUMPTION, 

General characters, — Anatomical characters. — Pathology ofptdnumary tubercles. 
•—Symptoms — of ^e first — second — and third stage, — Physical signs — 
of Ae first — second — and third stage. — Complications. — Varieties. — Acute 
— Chronic. — Origin and causes, -^Diagnosis, — Prognosis. — Treatment — 
Prevention of tubercular disease. 

Under this head we propose to include all those forms of disease of the lungs 
which arise from the formation of tuberculous matter, or of depositions and 
indurations which are allied to it, in the substance of the lung. By the 
names, phthisis, consumption, and more popularly by that of decline, is implied 
the wasting of the body from the effect of a disorganising process going on in 
the lungs.' A disease so varied in extent and course as phthisis is can scarcely 
be comprehended in a definition by 'symptoms, but its most general character 
may be stated as follows : cough, with at first little or only transparent expec- 
toration, occasionally hssmoptysis, aftierwards opaque, purulent, and copious 
expectoration ; quick pulse and fever, particularly in the evening, and ending with 
night-sweats; dyspncea, or shortness of breath, gradually increasing; progressive 
emaciation and debility. The chief physical signs are, irregular expansion of 
the chest, dulness on percussion, with imperfect or bronchial sound of respira- 
tion in some of the upper parts of the chest ; afterwards cavernous rhonchus, 
respiration, and pectonloquy ; indicating partial consolidation of the lung, fol- 
lowed by the formation of cavities communicating with the air-tubes. 

But it would be irrational and tedious to enter into any details of the symp- 
toms and history of the disease, without first considering the pathological 
nature of those changes which it causes in the lung ; and as these are chiefly 
learned by a study of the anatomical characters of the lesions, we shall pre- 
mise a brief sketch of these ; and by tracing out their progress through their 
stages and complications, we may be enabled better to comprehend the nature 
o£ the disease, and the signs and symptoms which accompany it 

Anatomical characters. When we examine the lungs of persons who have 
died of consumption, we find them greatly changed from their natural con- 
dition : they are more or less consolidated in irregular masses ; and on 
cutting into them, they are also generally found excavated into hollows of 
various sizes and shapes, which are either empty, or contain a thick liquid 
matter. 

The morbid conditions may be arranged under the following heads : 

1 . On pressing the softer parts of the lung between the fingers, there are 
felt in it a number of hard little bodies ; and on cutting into them they are 
found to be roundish granules, of a light semitransparent reddish drab, or 
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ikin-colour, sometunes more grey or ash-ooloured, more rarely deyoid of 
•olour and quite transparent ; of sixes varying from a pin's head to a hemp- 
seed. Their hardness is eonsiderable, sometimes ahuost equalling that of car- 
tUage ; these are the miliary gtwudatitma and miliary tubercies of Laennec and 
other -writers. They are sometimes found isolated, and studding a tissue 
otherwise healthy : but more commonly they are in groups of several together ; 
and then they are either clustered in bunches like little berries, or they form a 
oonsiderable mass, with the interstitial tissue consolidated and indurated be- 
tween them. They are most commonly distinct in the inferior lobes : in the 
upper parts, and near the the root of the lung, they are usually conglomerated 
in masses. In the upper parts, too, it is most common to find in them opaque 
specks of a yeUowish white colour, which are generally in the centre of the 
granules, sometimes at their margins. In the distinct granulations, the opaque 
part is little more than a speck ; but in those which form a conglomerated 
mass, the opacity is often seen extending firom granule to granule ; and in 
others it constitutes a mass of considerable size within the indurated cluster of 
granulations. 

2. A consolidation of another kind is also commonly found. It is diffused 
through some extent of the pulmonary tissue, of no particular shape,, except 
that sometimes it seems to be limited to single lobules : it varies in consist-r 
ence : it is often nearly as hard as the miliary granulations, and in parts has 
somewhat of their semitransparency and colour ; but generally it has a darker 
hue, from the colour of the blood and the black pulmonary matter in it The 
consolidation is pretty complete, and the pulmonary texture cannot be distin- 
guished in it, except here and there the coats of a large bloodvessel, bronchus* 
or interlobular septum, which are often thickened and partake of the indura- 
tion. In other cases, the consolidation is less perfect ; there being still some 
air in the tissue, and the adjoining portion of lung being often emphysematous. 
In these indurated masses, are often to be seen, here and there, more opaque 
lightcoloured spots, which are sometimes quite distinct, and of a dead yellowish 
white, like those seen in the miliary granulations : but they are here less re- 
gular in their shape and size ; being sometimes in streaks, curves, and angles, 
^nd mottling the dark consolidated texture with spots and patches of a lighter 
and opaque hue. In the lightest and most opaque spots we recognise what 
must be described as the next class of morbid appearances to be met with in 
phthisical lungs, namely, — 

3. Opaque yellowish white masses of various form and size, generally some- 
what rounded. Some of these are nearly as solid as the dark or semitrans- 
parent indurations, but they are much less tough ; others have more or less of 
a cheesy consistence ; and some are found in parts approaching to a state of 
grumous fluidity, still retaining their light colour and opacity. These opaque 
masses are commonly found within the indurations from which they appear to 
be formed, and they are just of the same character as the specks before de- 
scribed as occurring in some of the single or aggregated miliary granulations. 
In fiict, as these specks are seen (in some in greater number and extent, and 
preceded by an intermediate state of opacity) in parts to pervade the whole 
mass, it may be fairly concluded that the clusters and nodules of granulations 
are also converted into this same opaque friable yellowish white matter. This 
matter, which is indisputably entitled to be distinguished as tuberculous, is oc- 
casionally found also in other situations, unaccompanied by any induration ; 
such as in the interior of dilated vesicles and bronchial tubes, in masses under 
the pulmonary pleura, and in the bronchial glands. In these instances, it is 
commonly of a more friable and cheesy consistence, and has not the hardness 
which it seems to retain for a while when it has originated in the indurated 
tissue. But this yeUow tuberculous matter, however tough and hard it may 
be in the first instance, tends to soften, partially or wholly; and thus the 
masses are sometimes found consisting of loose clots in a purilaginous fluid, 
or wholly reduced to a curdy or cheesy kind of puriform matter. The tuber- 
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flVioBfl matter U also not tinfreqiiently found diffosed through a considenAilt 
extent of the pulmonary texture, constituting the infiltrated tubercle of LaeBnee* 
Id its earlier condition, the lung in this state closely resembles the advaaced 
stage of hepatisation, when the opacity which precedes suppuration shows 
Itself It is very much mottled or marbled ; for, besides the yellowish white 
opacity, which is seen in different degrees, there is the black pulmonary matter, 
flying it a g^y or greenish colour, besides the white coats of yessels and in- 
terlobular septa, and red spots of tissue less affected. When the lung in this 
state is cut or torn, which it commonly may be with facility, its interior pre* 
seats a granular surface like that of hepatiflation } and except that its colour is 
more varied, and it has generally more of the light opacity of tuberculous 
matter, it resembles a hepatised lung very closely. But in it there are often 
fbund what are rarely met with in hepatised lungs — circumscribed abscesses 
or cavities containing a fluid matter. To this softened and fluid state, then, 
all the conditions which we have been describing tend to pass, and thus are 
jformed vomica, the matter of which being evacuated into the bronchial tubes, 
leave the form of lesion next to be mentioned, 

4. Lastly, we find cavities or excavations very various in number and fora^ 
aiid of sizes from that of a cherry-stone upwards to the extent of a whole lobe. 
Sometimes they contain more or less of the remains of the softened tubercle, 
er a more liquid pus, or a mixed serous, mucous, and purulent fluid tinged witli 
blood, or they may be empty. They communicate with the air-tubes, and 
often with each other, — the process of softening and ulceration having opened 
the passage ; bat bloodvessels and interlobular septa are often found to have 
escaped the destructive process, and form cords or bands across the cavities. 
The bloodvessels are, however, almost always impervious in these cases, and 
the septa are thickened by the deposition of lympl^ The walls of the cavities 
are composed of the consolidated tissue of the lung, rough, and sometimes 
flloaghy ; or of an irregular coat of lymph ; or, in old cavities, of a kind of 
aew membrane, which in some cases is thin and fine like a mucous membrane, 
and in others thick, rigid, and more of a fibro-cartilaginous character. When 
these cavities approach to the pleural surface of the lung, there is often a 
coating of Ivmpb or false membrane on the pleura at the part, which either 
thickens in it, or unites it by adhesions to the costal pleura. Sometimes, how- 
ever, there is. no such deposit or adhesion; and it occasionally happens that 
the pleura is also ulcerated, and being perforated, allows the contents of the 
<Avity, and the air from the bronchi, to pass into the pleural sac, causing pneu- 
mothorax and pleuritic inflammation. There is this remarkable in the posi- 
tion and size of the cavities, — that they are almost always largest and most 
numerous near the summits of the lungs ; there being often one or more cavities 
there, when ia'the inferior lobes there are only scattered indurations. In fact, 
it may generally be observed of all the lesions connected with phthisis, that 
they affect the upper and posterior more than the lower and anterior lobes ; 
and that they are also more advanced in the former. This is, however, more 
remarkable with the circumscribed indurations and tubercles ; for with the 
diffused consolidations, especially of the light opaque kind (tuberculous infil- 
tration), the middle and inferior lobes are often also affected, and cavities are 
commonly found in every part. 

Besides these chief and more essential changes of the lungs in phthi^s, 
many others are often found of a more accidental character, such as hemor- 
rhagic effusion and consolidation ; inflammatory congestion and hepatisation of 
the lung } products of inflammation in the pleura ; inflammation, ulceration, 
thickening, and dilatation of the bronchial tubes ; irregular dilatation of th« 
«ir-cells, sometimes with increased flaccidity, sometimes with rigidity; en- 
largement and Induration of the bronchial glands, with yellow tuberculous 
i&atter in its different states in them. The last affection is of common occur- 
V^ee in children ; and, according to Dr. Carswell, sometimes exists to such an 
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exteat as to cause the glands to swell and press on the trachea near its bifur^ 
cation. 

Besides in the lungs, various lesions are frequently found in other organs in 
the consumptive. The trachea and larynx are not uncommonly ulcerated, 
particularly in those parts over which the matter expectorated most commonly 
passes.- Hence the side of the trachea and branches next to large cavities in 
the lungs, and the under surface of the vocal cords and epiglottis, are more 
commonly the seat of these ulcerations. Louis met with ulceration of the 
larynx in one fifth of the cases of phthisis which he examined, and of the 
trachea in a third ; whilst these lesions were met with only once in 122 cases not 
phthisicaL MM. Trousseau and Belloc have also shown that ulceration of the 
larynx is generally, but not constantly, connected with pulmonary tabercles. 
The ulcers are very various in number and size, and they do not often extend- 
below the mucous and submucous membranes. 

Tuberculous disease is found in other parts besides the lungs, in a large 
proportion of consumptive cases ; the situation of its prevalence varying with 
the age of the subject Thus Papavoine found it, in children especially to 
occur in the cervical and mesenteric glands, in the spleen, pleura, liver, and small 
intestines ; less frequently in the peritoneum, large intestines ; and rarely 
in other parts. In the consumptive cases above the age of fifteen, examined 
by Louis, tubercles were found in the small intestines in one third of the 
whole ; in the mesenteric glands in a fourth ; in the large intestines in a ninth ; 
in the cervical glands in a tenth ; in the lumbar glands in a twelfth ; in the 
spleen in a fourteenth, of all the cases ; and in other parts in smaller propor- 
tions. In by far the greater number of cases, the tubercle in these different 
parts seems to be of more recent date than those in the lungs. 

The intestines are very commonly more or less ulcerated in pulmonary con- 
sumption. Louis found this lesion in five sixths of his cases ; and in the large 
intestines, besides ulceration, there were thickening, softening, and increased 
redness ; and out of the whole number which he examined, in three instances 
only were the large intestines found quite healthy. The liver not uncommonly 
presents a very peculiar appearance in phthisical subjects. Loois remarked, that 
in two thirds of his cases the stomach was remarkably distended, sometimes 
acquiring double or treble its usual size, and reaching down to the pubis ; a con- 
dition rarely to be met with in other diseases. 

A very remarkable change is often found in the liver of phthisical subjects, 
caused by the deposition of a kind of fatty matter in its structure. The bulk 
of the organ is generally increased ; it is softer than usual, and of a paler colour, 
.and on being cut greases the knife, or more evidently shows its oily quality on 
:a slice of it being heated on paper. This state of Uie liver does not occur in 
all cases of phthisis, and is more common in females than in males : it is found 
in rapid as much as in prolonged cases. The function of the liver does not 
:seem to be much impaired by this change, for the ducts contain bile as usuaL 

Pathology of pulmonary tubercle. The characteristic changes which anatomy 
discovers in the lungs of the consumptive, ma^ for the most part be reduced to 
two. 1. Consolidation, generally indurated, either almost colourless and semi- 
transparent, or pearly grey, or reddish drab, or of a dark red or more dingy 
colour. 2. An opaque yellowish white or parsnep-coloured firiable matter, of va- 
rious degrees of consistency, being first more or less hard, and afterwards be- 
coming soft and forming vomicse ; this lighter opaque matter, which is properly 
called tuberculous, is produced commonly within the consolidations just name^ 
but sometimes elsewhere. We proceed to advert shortly to the opinions of 
some eminent modem pathologists on the nature and origin of these lesions. 

Laennec considered tubercles, ^ accidental productions — that is, real foreign 
bodies — which spring up in the substance of the lungs, and may be developed 
in any other texture of the body." We owe great respect to the name of 
Laennec, but we must in candour confess that his views of the nature and 
origin of tubercle are neither satisfactory nor altogether intelligible It may 
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be collected from his writings, that tubercles are parasitical bodies originating 
in an unknown way, possessing a life and structure of their own, growing by 
attracting matter to them, and tending by their own inherent properties to go 
through a certain series of changes. The transparent miliary granulations of 
Bayle, the grey miliary tubercles, the grey diffused induration, and a kind of 
gelatinous infiltration, he looked on as varieties of these bodies in their first 
stage, and as all tending, per «e, first to become opaque and yellow, or crude 
tubercle, which is still hard ; and afterwards to soften into a cheesy or pasty 
liquid, which is the mature tubercle. Now this view involves several assump- 
tions little supported by analogy ; — for instance, that bodies so different in phy- 
sical character and texture are the same ; and that the stages through which 
they pass are produced by assumed inherent properties, and not by the modi- 
fied properties of the tissue of the organ ; — and it further assumes what has 
been disproved by extended observation, — that the opaque yellow tubercle is 
always preceded by the grey or semi-transparent, and that the grey induration 
must always in time become yeUow tubercle. Whilst we admit the accu- 
racy of Laennec's observation, that the grey and semitransparent indurations 
tend generally to become yellow tubercle, we must consider his view of the 
change to be too hypothetical and unsupported to be received as satisfactory. 

The view of M. Andral is far more simple, and involves fewer assumptions. 
He considers tubercles generally to be the result of a modified nutrition of the 
textures ; and thatthey are produced and go through their changes by the agency 
of the vessels of the part, and the blood which circulates in them. Although he 
admits that the mihary and diffused indurations precede the production of 
yellow tuberculous matter, he supposes them to be not an early stage of this 
matter, but the result of chronic inflammation affecting the individual vesicles, 
or the general texture. The chief peculiarity of this view is, the explanation 
of the regular form and size of miliary tubercles, by locating them in the in- 
dividual ur- vesicles, just as the same author first accounted for the granulations 
of a hepatised lung. That the diffused induration, called by Laennec the first 
stage of tubercle, is the result of chronic inflammation, has been admitted by 
Chomel and Louis, who otherwise rather incline to Laennec's views. 

The most recent writer on this subject is Dr. Carswell, who has developed 
Ins views in his admirable Illustrations of the Elementary Forms of Disease, 
He neither adopts the opinion that the indurations are an early stage of yellow 
tubercle, nor does he admit that they are more than accidentally connected 
'with it He supposes yellow tubercle to be a peculiar secretion, which takes 
place especially from mucous membranes ; but that it may accompany other se- 
cretions, such as that of inspissated mucus in the air-vesicles, or of dense false 
membranes on the pleura or peritoneum ; and thus he accounts for the grey 
miliary bodies with specks of yellow tuberculous matter, and the similar ad^ 
mixture of this matter with deposits on serous membranes. But on minutely 
examining the miliary granulations of the lungs, we find no inspissated muctts 
ui them to account for their hardness ; the induration is obviously in the tex- 
ture itself, and not merely contained within the cells. Dr. Carswell's view, 
therefore, throws no light on the manner in which yellow tubercle is produced 
m the grey or dark indurations, whether miliary or diffused; yet this is a 
pomt as well established as any in the pathology of phthisis. 

It would take more space than we can spare, to enter into further parti- 
^jJars of the different opinions which have been held in regard to tubercle. 
If we consider the subject of the pathological changes of the lungs in phthisis, 
rationally, and in connection with what we have learnt of those in other tex- 
tures, and other diseases, we may hope to attain a more consistent and satis- 
factory view of the subject. The researches and opinions of Professor Alison 
have led the way in this inquiry, and we are indebted to him for some of the 
succeeding observations. 

*f we examine the induration that commonly precedes the production of 
y«uow tubercle, we find that it differs from the healthy structure, certainly in 
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these respects, ^— that it contuns a greatly increased quantity of matt^, bud 
that this matter is generally harder than the healthy tissue. Now, this increase 
of substance implies either increased secretion or diminished absorption : that 
absorption is not diminished in the tissue, is plain, fVom the fact that portions 
of the healthy texture are at the same time removed by this process, around the 
indurations ; and that increased secretion is present, is proved by the fact, that 
the indurated texture presents new characters, and is not a simple accuma- 
lation of the matter of the natural tissue. Now, to produce an increase in the 
nutritive secretion, there must, accordiug to a well-established pathological 
law, be an increased determination of blood to the part Let us now inquire, 
whether increased determination of blood in other cases leads to the production 
of matter like that of the indurations ; and as the most distinct form of deter- 
mination of blood, we first take inflammation. 

In treating of pleurisv, we found that acute inflammation of the pleura causes 
an overflow of the nutritive secretion, in the form of coagulable lymph, which 
may soon become well organised into a soft cellular or serous membrane ; but 
when the inflammation is of a lower and more chronic character, the efftised 
matter is slower in the process of organisation, and forms a harder texture of 
lower vitality, — a kind of fibrous or fibro-cartilaginous structure. The same 
observations will apply to the parenchyma of the lung. The overflow of the 
nutritive secretion, caused by acute pneumonia, we have found to constitute 
red hepatisation, whether granular or diffused ; but on examining the effect of 
lower and more prolonged inflammation on the tissue of the lung, we formerly 
described a dark consolidation with increased density, in no essential particular 
differing from some forms of the indurations of phthisical lungs. Thus the hard, 
compact, granular consolidations occurring around excavations, gangrenous as 
well as tuberculous, and admitted, even by Laennec, to be the result of chronic 
inflammation, has sometimes the colour and consistence of the indurations 
which precede the formation of yellow tubercles; and as we have shown that 
there is a non-granular form of acute hepatisation, so it is reasonable to expect 
that there may be a uniform or diffused kind of consolidation, resulting ftom 
chronic inflammation, affecting the interstitial more than the vesicular tissuCi 
To such a condition, the grey diffused induration, called by Laennec the first 
stage of tubercle, so exactly answers, that Andral, Chomel, Louis, and Carswell 
all concur in considering it a chronic form of hepatisation. When it is the 
sequel of the acute disease, or of long continued pulmonary congestion, there is 
often much redness in the induration ; but where the irritation has been of 
long continuance, and unattended with the more sthenic degrees of vascular 
action, or a very congested state of the lung, the texture is more semitrans* 
parent, dense, and grey, or variously modified by the black pulmonary matter 
in it The more uniform or colourless masses occasionally present, may be 
traced to be the interlobular septa, or cellular tissue around the vessel, in a state 
of indurated hypertrophy. In these bloodless and almost cartilaginous por- 
tions, we see the exact characters of the matter of which the miliary granula- 
tions or grey miliary tubercles are minute samples ; and if we adopt the view of 
Andral, that the regular size of these depends on the chronic induration being 
located in the coats of individual vesicles, we shall see a sufficient reason for 
their being regular in form, and isolated or in clusters. Moreover, as we have 
traced the diffused consolidations of the lun^ through various gradations, from 
acute soft red hepatisation down to grey induration, so M. Andral has found 
the miliary bodies presenting the same gradations ; being sometimes soft and 
red, in other cases livid and harder, whilst the same lung may contain also the 
granulations similar in size, but pale or grey, and of different degrees of indu- 
ration. We have twice met with the more rare transparent miliary granula- 
tions of Bayle, on the pleura and peritoneum, in conjunction with dense false 
membranes, and without any yellow tubercles there or elsewhere. As to the 
commoner pale granular deposits on serous membranes, they are the acknow- 
ledged products of chronic inflanmiation, and their numbers and circumsoribed 
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form constitate another point of resemblance to the miliary indurations, which 
in the lung pass into the state of yellow tubercle. Without, then, going so fhr 
as to assert that the miliary indurations of the pulmonary tissue are always de- 
pendent on chronic inflammation, ire may fairly say that both they and the 
diffused induration are more akin to the products of this process, than to any 
other that we are acquainted with. 

The condition of the blood we found to be a material element in determining 
the products of inflammation in the case of pleurisy ; so, doubtless, it is likewise 
eoncemed in the modified putritire secretions of oUier textures. The more vital 
end organisable products are furnished by blood rich in fibrine ; and they are 
easily reabsorbed ; or if organised, are mobile, and sufficiently like the tissues 
of the part, not to incommode or irritate them. But if the blood be poor in 
nutrient matter, the deposit fh)m it may be susceptible of only a low degree of 
organisation, and will consequently be not only more difficult of absorption, bat 
leM assimilable to the texture of the part, and more calculated to irritate it as a 
foreign body. It will thus appear, that although the lowest degrees of inflam- 
mation may be alone capable of producing the chronic indurations, when the 
blood is heiUthy, yet, when it is diseased, yarious degrees of inflammation or con- 
gestion — nay, even the ordinary nutrient process, without hypersemia may be 
accompanied by the deposition of a lymph of degraded character, and organ- 
isable only into a dense semicartilaginous tissue. 

The semitransparent grey or dark induration is not always converted into 
crude yellow tubercle. Sometimes it is the seat of vomics which contain a 
dirty or bloody pus ; and although even in this the curdy matter of tubercle is 
sometimes seen, it is plain that these vomicse result from a more direct and 
speedy process of ulceration or irregular suppuration ; another anologous result 
cf continued irritation in the condensed tissue. 

Let us now pursue the same inquiry with regard to the opaque pale yellow 
matter which characterises the second class of phthisical lesions. Laennec calls 
this the second stage of tubercle ; but neither for its formation, nor for its sub- 
sequent softening, does he assign any other cause than an assumed and unintel- 
ligible " inherent property.^' Dr. Carswell is more explicit on this point ; and 
all his descriptions of tubercle apply only to this kind of matter. He con- 
siders it to be a secretion sutgeneriSf totally destitute of organisation ; an effete 
matter, continually separated from blood in an unhealthy state ; thrown out 
chiefly on the free surface of mucous membranes ; and producing bad conse- 
quences only in proportion as it accumulates in organs, impedes their functions, 
and acts on them as foreign matter. This opinion, so far as it relates to the 
nature of tuberculous matter, does not differ materially from that long since 
published by M. Andral, who regards tuberculous matter as a peculiar secre- 
tion, formed under the influence of a particular diathesis or condition of the 
blood, and especially in connection with an irritation, inflanmiation, or conges- 
tion of the blood-vessels of the part. 

If we survey the general characters of tuberculous matter, consisting of pale 
opaque albuminous particles, generally deposited in a tissue previously con- 
solidated, and the manner in which it tends to become liquid, forming circum- 
scribed collections like abscesses, or infiltrated through the texture, from which 
it is expelled like foreign matter, we cannot fail to see some general resem- 
blances to the process of suppuration. We have found that the consolidating 
lymph of a hepatised lung becomes opaque and light coloured before it softens 
into pus ; but the changes here are too rapid to admit of their being fully 
watched. But when an analogous process goes on more slowly, and in a simple 
structure as the pleura, we can better trace the resemblance. Thus, in the 
latent and more protracted forms of pleurisy, the lymph first effused forms a 
dense tissue of low vitality, and resembling cartilage in hardness and colour. 
if the irritation still continue, this new structure throws out a lymph of still 
lower vitality, in friable shreds, and in some instances in form of a curdy 
natter, totally incapable of organisation, which, mixing with the efiiised serum, 
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constitutes one kind of empyema. Now, sach a process in the pulmonary tissue 
would resemble all the changes which we have been describing in the produc- 
tion successively of the grey induration, crude tubercle, and softened tubercle. 
Thus a portion of this tissue (whether a single vesicle, or part of a lobe) gene- 
rally under the influence of chronic inflammation or local congestion, becomes 
indurated by the effusion of lymph susceptible of a low organisation. The 
original irritation continuing, or the very induration itself determining an in- 
creased flow of blood to the part, the new structure evolves, in the looser parts 
of its substance, a still less organic form of albuminous matter, a pale, opaqub, 
curdy substance ; but as this cannot be (like that from the pleura) thrown off, 
it presses on its indurated matrix, and, causing its absorption, accumulates in 
its place : thus is affected the conversion of the grey induration into crude 
yellow tubercle. This entirely inorganised substance, acting as a foreign body 
on the adjoining tissues and the remains of the living texture within it, causes 
irritation, ulceration, and the effusion of serum and pus, which, as M. Lombard 
first explained, softens and breaks up the crude tubercle into the curdy gm- 
mous matter of the mature tubercle. The same irritation and ulceration gives 
vent to the matter through one or more bronchial tubes ; and thus are formed 
the tuberculous cavities. 

But we have seen that yellow tuberculous matter is produced not only in the 
grey indurations, whether granular or diffused, but also in softer consolida- 
tions like that of hepatisation. It is sometimes seen in rounded circumscribed 
masses in a hepatised lung ; in other instances, it pervades, with its opaque 
yellowish grey or mottied colour, a whole consolidated lobe. In this — thetn/E^- 
trated tubercle of Laennec, the grei^ hepatisation of Andral — there are often he^e 
and there cavities containing a curdy pus, and communicating with the ulcerated 
bronchi. There are also occasionally found in it circumscribed indurations and 
tubercles of older date ; but in other instances, no other form of chronic lesion 
is present, and the lung has the appearance of inflammatory engorgement in 
some parts, of common red hepatisation in others, whilst other portions of the 
same consistence have the opaque yellowish colour of tubercle ; and these coii- 
ditions pass by such imperceptible gradations into each other, that it is impos- 
sible to avoid the conclusion that they are parts of the same process. We s^ 
a similar variety sometimes poured out by the inflamed pleura, where one part 
is covered with good lymph, another with a curdy matter like crude tubercle, 
whilst many albuminous particles, also in an unorganisable state, are thrown 
off with the liquid into the sac. So also, in the very masses of coagulable l3rmph 
that an inflamed pleura or peritoneum throws out, there have been found dis- 
tinct purulent and tuberculous deposits. Nor is this surprising, when we con- 
sider that lymph, pus, and tubercle are the same albuminous matter, and differ 
from each other in mechanical condition, and susceptibility of organisation, 
rather than in their chemical nature. According to the microscopic researches 
of Gendrin, part of which we have followed, lymph is composed of regular 
globules, which, by a vital attraction, string themselves into fibres and fihns, 
which may become organised and form membranes. Pus consists of larger 
and less regular globules suspended in serum ; but these globules have no vital 
attraction for each other, and remain loose, and consequentiy insusceptible of 
further organisation. Tuberculous matter is whoUy devoid of organic form; 
its particles not even being globular, but irregular, like those of mere dirt or 
clay ; and it must remain where formed, a dead inert mass, until decomposed 
by chemical agency, or changed by the operation of the surrounding tissaes. 
It is obvious that these different properties, although possessed by matter che- 
mically the same, and from the same source, may lead to all that variety of re- 
sults which we know to foUow organisable, purulent, and tuberculous deposits. 
But the characters of these matters are not always distinct ; lymph is not tJwayS' 
equally organisable ; nor is it always free from the greenish colour and less 
coherent globularity of pus, nor even from the lifeless curdy particles of tuber- 
cle ; and tuberculous matter often contains flakes or films of imperfect lymph* 
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The diffused taberculation or infiltration of the lung from inflammation, lately 
noticed, generally presents matter in this transition state. It is neither good 
organisable lymph, nor wholly unorganised tubercle ; and the albuminous effu- 
sions on serous and mucous surfaces not unfrequently present such an inter- 
mediate state, that it is difBcult to determine to -which class they belong 

But, lastly, we have found that tuberculous matter is sometimes deposited 
in tissues bearing no marks of inflammation or other disease. The structures 
thus affected are commonly those either very vascular naturally, or peculiarly 
liable to congestion of blood ; and viewing tuberculous matter as a deposit of 
unhealthy 'fibrine from the blood, we see a reason, as Dr. Carswell observes^ 
why it is most likely to be found in those organs where the blood accumulates 
or passes slowly. Whatever be the cause which in these cases determines the 
deposit of tubercle, we know that pus also is sometimes secreted in parts un- 
affected with inflammation, as in the purulent deposits in the viscera after 
injuries or surgical operations; and in the profuse purulent discharges from the 
bronchial membrane, where it is found after death free from all trace of in- 
fiammatiou ; nay, something like pus has been foand in the blood and in the 
centre of fibrinous coagula in the heart, when no suppurating sui&jce existed 
in the body : so likewise tuberculous matter has been met with in coagula in 
the heart, spleen, and bloodvessels. This tends to show that the fibrine of the 
blood is liable to be converted into tubercle independently of any action of the 
vessels ; it loses its vitality, and may in proportion be merely deposited in 
tissues or on surfaces, independently of Irritation. Here, again, as with the 
grey indurations, we are led to trace to the condition of the blood, one cause 
of consumptive disease of the lung ; and it is probably a diseased state of this 
fluid that constitutes what is called the tuberculous or scrofulous diathesis, in 
which there is a tendency, by vessels in different degrees of activity, to deposit 
tubercle instead of lymph; and when this diseased state exists to a great ex- 
tent, the tuberculous matter is excreted from the blood without any increased 
vascular action, and merely as an accompaniment of the natural secretion of 
a membrane, or instead of the ordinary nutrient deposit of a tissue. Whatever^ 
in such cases, determines the first deposition of tubercle in a tissue, will with 
greater £eu:ility effect its increase, by the addition of similar matter to a ready- 
formed nucleus. The tendency to the deposit of yellow tubercle independently 
of irritation, implies a condition of the blood even more depraved than that 
which leads, under the same circumstances, to the formation of the chronic in- 
durations; it is an ulterior degradation of the fibrinous nutriment of the 
tissues, replacing them by a matter not merely inapt in texture, and of lower 
vitality, but wholly destitute of life, the principle of organisation. When, 
therefore, tuberculousmatter is found in an uninflamed tissue, it may be regarded 
as a sign of the most decided constitutional taint In such conditions of the 
system, tuberculous depositions may take place with great rapidity ; and as. 
they are already almost ripe for elimination, the ulceration and destruction 
of the lung will soon follow. But nothing can give development to the tuber- 
culous disease with such fearful rapidity, as the occurrence of acute inflam- 
mation in the pidmonary tissue. It is, we beHeve, from this process in a 
highly tuberculous constitution, that the general tuberculous consolidation 
called infiltrated tubercle takes place. The matter deposited is often a mix- 
ture, or intermediate state of lymph and tubercle, one product predominating 
in some parts, and the other elsewhere ; but it b altogether beyond the reach 
of the sorbefacient remedies, which avail in pneumonia to promote the absorp- 
tion of simple lymph ; and if it do not destroy life by its solid interference 
with the function of the lung, it speedily runs in many points into softening 
and suppuration, and the patient is carried off by a gaJioping consumption. In 
this case the lungs are found extensively solidified, and, on incision, incipient 
cavities are seen almost in every part; but there is no induration; the most 
solid parts have scarcely more substance than a hepatiscd lung, and they even 
more readily break down under the fingers. 
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The development of the indurations i« a work of more time ; and theil^ 
structure makes the destructive process which they induce more tardy ; nay, 
the diffused indurations which form the walls of softened tubercles and Tomicse 
seem to be a provision of nature against the spread of the consuming disease $ 
but under certain circumstances, even the indurations are fbrmed to such am 
extent and so soon, that the patient is destroyed by their first development, or 
rather by the effusion of mucus or of serum which they excite. In most cases, 
the first formation of granulations is not sufficient to prove fiital ; but as some 
of these are becoming changed to tubercle and vomica, another deposition or 
erop of them (as Laennec terms it) takes place and causes suffocatidn. 

After what has been stated, it will hardly be necessary to discuss the 
question of the seat of the hard grey and the yellow tuberculous deposition. 
If the tubercle be, as we suppose, a degraded condition of the fibrine or 
nutrient principle of the blood, we may expect it to be deposited wherever 
the nutritive or the secreting process is carried on, wherever lymph or 
pus is occasionally found, — wherever, in short, bloodvessels run. We cannot 
assent to the opinion of Dr. Carswell, that tuberculous matter is in the early 
stage of the disease secreted in equal abundance from all parts of the mucous 
membrane, and that the only reason why it accumulates sooner and more in 
the upper lobes is, that their smaller extent of motion prevents its perfect eli- 
mination from those parts ; were this the true view, how easy would be the 
diagnosis of consumption in its earliest stage I For there would be abundant 
expectoration of tuberculous matter from the lower lobes, whilst the accu- 
mulation takes place in the upper ; yet it is rare to see any expectoration in 
the earliest stage, except a thin transparent mucus. More probable is the 
opinion of Broussius, that the upper lobes are the first and most extensi?e 
seat of tuberculous change, because the bronchial tubes are shorter, and more 
readily permit inflammation and irritation to pass to the cells. Rut we ap^ 
prehend that the real reason of their peculiar liability is in the greater abun- 
dance of interstitial tissue in them. The bronchi, instead of being lengthened 
out into mere membranous tubes before they terminate in cells, divide more 
immediately and abruptly into short branches and cells ; and the delicate ve« 
sicular structure is thus mixed up with a good deal of the interstitial cellular 
tissue that every where surrounds the earlier bronchial divisions. The smaller 
capability of motion possessed by the upper lobes of the lungs may, too, have a 
share in disposing them to become the seat of tubercular deposit, not by per- 
mitting it to accumulate, but by favouring bronchial obstructions to the re* 
spiration, and causing local congestions of blood, which may promote the 
Ibrmation of tubercles. It is not the yellow tubercle chiefly that predominates 
in the upper parts of the lung; it is rather the grey indurations which become 
afterwaMs converted into yellow tubercle. Primary tuberculous deposits are 
nearly as common in other parts of the lung as at the apex. 

We have described the ordinary changes of tubercle from its primary depo- 
sition to its softening and evacuation, and the formation of an ulcerous caveni. 
These caverns become, if life last, lined with a deposit of a mixed nature, but 
with an albuminous lymph for its basis ; and this is commonly mingled with tu- 
berculous and purulent matter. Hence it seldom lasts long, but is broken up, de- 
tached, and expectorated. When the constitutional powers are stronger, and the 
lung less extensively diseased, the coating of the cavity is susceptible of organi- 
sation, and in time forms a fibrous or fibro-cartilaginous membrane which pretty 
smoothly lines the cavity. If the cavity communicate pretty freely with the 
bronchi, it will be kept by the pressure of the air from any considerable contraction 
to which it naturally tends : but in some instances the tubes become obstruct- 
ed, and the membrane contracts, and tends to obliterate the cavity, sometimes 
leaving only a cicatrix. Such contracted cavities and cicatrices are not unfte- 
quently met with in the lungs of old people ; but they are rarely quite empty ( 
they contain more or less of a pale yellow plaster->like matter, consisting chiefly 
of carbonate and phosphate of lime ; and sometimes there are concretions of the 
same matter. The contraction is evident from the puckering of the pulmonary 
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ttetie irisible on the pleural sarftice near the cavity, and some of the adjoining 
vesicles are generally dilated to fill np the space. There are often, also, some 
remains of grey induration around them. The cretaceous matter is probably- 
secreted by the walls of the cavity ; but it may be the debris of tuberculous or 
purulent matter, the animal matter being absorbed avr ay, and the earthy inso- 
luble salts left, accumulated from successive depositions. This earthy matter is 
sometimes connected with an earlier stage of tuberculous formation. We have, 
in lungs not extensively diseased, found pale yellowish tubercles, composed of 
concentric layers of almost cartilaginous hardness ; in another part of the same 
lung, these layers are loosened by a plaster-like gritty matter of a calcareous 
nature ; and in another part, a whole tubercle may consist of this, having only 
a few flakes of albuminous matter in it, and sometimes containing concretions. 
This more resembles what is commonly called the atheromatous structure, which 
especially invades the coats of the arteries and the fibrous parts of the valves 
of the heart It is to be classed with grey and yellow tubercle, in so far as it 
is another variety of matter, low in the scale of organisation, and formed of 
lymph of defective vitality. In these latter cases there is no puckering or con- 
traction about the tubercle until it has evacuated its contents, which it is very 
slow to do ; for it has not the tendency to soften and cause ulceration that 
makes common scrofulous tubercle so destructive. We have repeatedly seen 
a few of these tubercles in lungs otherwise healthy^the individuals having died 
of some other disease. 

Symptoms, As we have made the anatomical and pathological changes of 
phthisis the basis of our description of this disease, it will be convenient and 
instructive to classify, as fkr as we can, the symptoms, in reference to these 
changes. The course of consumption is generally divided into three stages, ac- 
cording to the state of the lesions of the lungs. The first stage is that of the 
ftirmation of the indurations, granular or diffused ; the second is that of the 
conyersion of these into yellow tubercle, with the extension of this lesion to 
other parts j the third is that of their softening and evacuation, and the form- 
ation of Tomicse. 

First stage. The symptoms produced by the indurations may be divided into 
those of irritation, and those of obstruction. 

The indurations are generally accompanied by yarious irritations, both local 
iind general. Of the local irritations, the earliest is cough, which at first is gene- 
rally slight and merely hacking, but more or less constant ; at least, although 
it may not be frequent, it does not cease for a whole day together. It is either 
dry, or accompanied by a thin transparent expectoration. Another occasional 
sign of local irritation is pain in the chest, commonly referred to the sternum : 
in some instances it is a stitch In the side ; sometimes it is a soreness, or an 
unusual sensibility to cold or exertion, more than actual pain ; not unfrequentiy 
it is absent. These yarieties of pain are sometimes merely irritations ; but not 
unfrequentiy they are the result of real local inflammation, excited in the lungs, 
the bronchi, or ihe pleura, by the indurations. Of the more general irrita\ions, 
quickness of the pulse is the most constant} but even this is not universal. The 
quickness is often not uniform at first, but depends on any cause of excitement, 
however trifling ; and the pulse may be very slow and weak in the intervals : 
but as the organic lesion increases, it gradually becomes more constant, and is 
accompanied by an irritated state of other functions ; — a general febrile state. 
But even then there is not power enough in the circulation to maintain a ge- 
neral or constantiy increased heat ; it is manifested most towards night, after 
the accumulated excitements of the day, when the ftdness as well as the fre- 
quency of the pulse increases, and there is a flushing of the face and heat in 
the palms of the hands and soles of the feet, where the thickness and hardness 
of the cuticle prevent the perspiration and evaporation which moderate the 
temperature of other parts. Like other weak and intermittent febrile move- 
ments, this generally terminates by perspiration more or less proftise, which^ 
occurring in the night, leaves the pulse lowered, but the frame weakened and 
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exhausted in the mommg. It is only in the severe cases that this general ir-* 
ritation, or hectic fever, as it is termed, becomes marked at this early stage of 
the disease. Often there is gastric irritation, vith a vhite tongae, red at the 
edges, thirst, costive bowels, and turbid urine. These symptoms are generally 
more remarkable in this than in the after stages, when the irritation is more 
confined to the organs of circulation and respiration. They are almost always 
attended by some diminution of flesh and strength, which, however, varies 
greatly in degree in di£Perent instances. 

The symptoms from obstruction comprehend those fVom obstructions to the 
passage of the air, to that of the blood, and to the motions of the lungs in re- 
spiration. The indurations, granular and diffused, when extensive, by obstruct- 
ing the passage of air to more or fewer of the air-cells, cause the shortness of 
breath, felt at first only on exertion, so common even in the early stage of con- 
sumption. Nay, cases happen, in which an abundant formation of imliary tu- 
bercles, together with the cedema, or broDchorrhoea, which they excite, prove 
&tal in the first stage, by the obstruction which they cause to the passage of 
the air. In such cases there is generally considerable fever, with short frequent 
cough, very quick pulse, and heat of skin, with other symptoms resembling an 
acute attack of bronchitis or pneumonia ; for which they may be mistaken, but 
for the less sustuned character of the fever, the greater permanency of the 
disorder of the respiratory organs, the physical signs, and the expectoration, 
which, instead of exhibitmg the peculiar aspect of that of pneumonia, or the 
successive changes of that of bronchitis, continues mucous and fh)thy, some- 
times abundant, but often in small proportion to the cough and dyspncea. Par- 
tial indurations sometimes cause shortness of breath, not only by their direct 
impediment, but also by occasioning a dilatation of the idr-cells. 

The indurations, by obstructing the bloodvessels, give rise to many formi<* 
dable patholo^cal effects. They may thus cause sanguineous congestion, hse- 
morrhage, inflammation, oedema, gangrene, and atrophy of the pulmonary 
texture, hsBmoptysis, profuse bronchial secretion, effusion into the pleura, 
disease of the heart, &c. ; and the symptoms which these lesions produce maybe 
variously grouped in the history of different cases of phthisis. The haemoptysis 
occurring in the early stages of phthisis is generally from this cause ; and it 
is a serious symptom, not only because it may endanger life by loss of blood or 
direct suffocation, but also because it is often accompanied by hemorrhagic 
consolidation and rupture of the texture of the lung, which tend to accelerate 
the disorganising process, and promote the further deposition of tubercle. In 
some instances, however, haemoptysis is followed by decided relief to the dis- 
pnoea and cough, having removed a congested state of the blood vessels. 

Obstruction to the motion of the lungs may be caused by the same circmn- 
stances which impede the fi:«e admission of air to them ; but in case of extensive 
solid deposition, it may also result from their mechanical resistance to the 
motions of the chest ; and this not only constitutes a phthisical sign, which we 
shall hereafter consider, but it also keeps the intervening unaffected tissue in a 
fixed state, liable to constant congestion and farther deposit, and thus adds 
further to the incapacity of the organs. When once the integrity of a nicely 
adjusted apparatus like that of respiration is extensively iigured, disorder begets 
disorder, and unless the counteracting or respiratory powers soon come into 
operation, unless the indurations are soon diminished, or the bloodvessels closed, 
the whole of that part of the lung may soon become a solid mass. Thus, we 
believe, sometimes arise those extensive masses of induration which are so com- 
monly met with in the upper parts of the lung. 

Second stage. On the conversion of the grey or dark red indurations into 
crude yellow tubercle, and during the original deposition of this matter, 
besides the symptoms of irritation and obstruction, which still continue, there 
are indications of increasing cachexia, languor, loss of flesh and strengtii, and 
a general depression of the functions. The pulse loses strength, although it is 
as frequent as before ; the evening chills are more severe ; the fever is of 
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shorter duration ; the sweats are more profuse. Except at times of excite- 
ment, the colour of the cheek fades, or is reduced to a circumscribed hectic 
patch : the expectoration becomes more abundant, or less thin and transparent, 
and particles of curdy or cheesy matter can sometimes be detected in it ; 
occasionally it is streaked with blood; and in a few cases there may be 
htemoptysis to a considerable extent There is often less feeling of op- 
pression or pain in the chest than before, but the shortness of breath on ex- 
ertion is undiminished, if not increased ; and there are frequently transient 
pains in the shoulder or under the clavicle of one side, which the patient com- 
monly considers to be rheumatic. 

Tlurd stage. The more truly consumptive symptoms which had begun to 
manifest themselves in the second stage, are developed ftdly when the 
tubercles become soft, partially or entirely liquid, and are evacuated, by the 
ud of the secretion and ulceration of the adjoining textures. Then comes on, 
in addition to the symptoms before described, a copious and heterogeneous 
expectoration of pus, mucus, softened and occasionally solid tubercle, blood, 
shreds of lymph, and rarely portions of pulmonary tissue in a sloughy fetid 
state. Then occur the usiud constitutional concomitants of extensive un- 
healthy suppurating ulcers, confirmed hectic with its successive chills, heats, 
and sweating, occasionally diarrhoea, and the increasing marasmus, in this case 
rendered more pronounced by the importance of the organ affected and the 
relations which it bears to the process of sanguification. Then are the 
dyspnoea and cough increased by the continual discharge of matter into the 
air-passages, and by the extension of the diseased depositions ^and ulcerations 
of the tissue. Yet it is a curious circumstance, that these symptoms are often 
inconsiderable in proportion to the terrible extent of the organic mischief 
which has been produced : the dyspnoea often is not painful like that of 
asthma ; it is a state of breathlessness rather than of distressing oppression ; 
the cough is commonly less violent than in chronic bronchitis ; tihe pain may 
be slight, or there may be none at all ; the countenance, though thinned, 
tremulous, with the sharpened nostrils habitually moving at every breath, 
may have a clearness in it, with colour in the lips, and a brightness of the eye 
which are never seen in other serious diseases ; and the frame of mind is often 
in the same unconscious and hopeful state, indicating a degree of ftreedom 
firom those painful struggles in which the vital powers commonly contend 
with other serious disoi^iers. Now, we apprehend the chief reason for this 
exemption from suffering lies in a sort of balance that is maintained among 
the ix^ured functions. The available parts of the lungs are reduced to a 
great extent ; but so is the mass of blood that has to pass through them. The 
free expectoration and the colliquative discharges f^om the skin and bowels 
are continually bringing down the bulk of the circulating fluids to the lessening 
capacity of the remaining lung. The night sweats, especially, are a periodic 
discharge of the amount of fluid which is beyond what the reduced system 
of bloodvessels can quietly hold ; they often cease when the fluid ingesta are 
judiciously reduced. So the secondary pulmonary irritations, congestions, 
and inflammations are continually relieved by the purulent expectoration ; it 
is a safety valve which gives vent to these local lesions before they cause 
much distress ; and although the destructive process is perpetually proceeding, 
the lungs decaying, the body wasting, and the strength failing, yet it is all by 
even degrees, a facilia descensus : the thread of life dwindles away, fibre by 
fibre, wiUiout struggle or shock ; and gentle is the parting of the last filament, 
when the body drops to earth and the soul rises to eternity. 

But the progress of consumptive disease is by no means generally thus 
painless and nnharassed: the sufferings from dyspnoea, cough, pain, chills, 
heat, and feelings of extreme weakness and faintness, are sometimes very 
severe. In some persons, the animal sensibility is more acute than the 
organic life is active ; to such, any disorder is distressing ; and even in con- 
sumption, the cough, the pains in the chest, side, or shoulders, tiie alternate 
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ehtlto and heats, the oppression of dyspnoea, the hingnor and fiuntness «f 
debility, besides Tarious pains and aches in dififerent parts of the body, are 
perpetoal soorces of complaint Bat without any unusual sensibility in the 
subject, the course of consumptiTe disease may be rendered rough and 
painful by what may be called the accidental or accessory lesions contingent 
upon it Intercarrent congestions, haemorrhages, and inflammations ta^ng 
pkce in the lungs or in their investing membranes, are very common, and 
may give rise to the symptoms of these several acute lesions superadded to 
those of phthisis. Hence the increase of cough, dyspnosa, and fever, occa- 
sionally with pain, in case of bronchitis, pneamonia« or pleurisy, occurring in 
the course of the disease j and hcemoptysis, with the faintness and other effects of 
loss of blood, if this be considerable, or with greatly increased oppression if the 
effusion is more confined to the tissue of lungs. We can confirm the observ- 
ation of Dr. Stokes, that free expectoration tends to prevent these accidental 
complications ; and accordingly their occurrence is often preceded or accom- 
panied by a suppression of this discharge, or an alteration in its quantity. But 
there is an accident which especially tends to ruffle and hasten the course 
even of the most latent forms of consumptive disease ; this is perforation of 
the pleura, and the consequent pneumothorax and acute pleurisy which it 
produces. As we have already described this lesion and its symptoms, we 
need here only remark how characteristic the sudden increase of dyspncea and 
cough and accession of sharp pleuritic pain must be in the cases that were 
before most insidious, and how much the addition of these lesions must in- 
ereaae the distress of the patient, and hurry him towards his grave. Spon- 
taneous perforation of the pleura seems to occur chiefly where the constitution 
is decidedly tuberculous ; and it implies a want of that self-preserving energy 
by which the .mischief of ulceration is bounded by the timely effusion o| 
plastic lymph. This is a part of the nutrient function ; and perhaps it is be- 
cause this Unction is more active in women than in men, that pei^oration of 
the lung is comparatively rare in females. Such, at least, is the result of oor 
experience, not having met with one instance in about thirty cases of this 
complicated lesion that have fallen under our observation ; and there are very 
few instances recorded by others of its occurrence in female^ In a few io- 
stances, the perforation appears to have been the result of adhesions partially 
attaching the lung to the walls of the chest, and thus exposing it, in case of 
external violence or internal pressure, to a lacerating force, as noticed under 
the head pneumothorax. 

Other symptoms unconnected with the chest frequently attend pulmonary 
consumption. The larynx is very often the seat of disease, and hoarseness or 
loss of voice is frequently an early symptom, sometimes taking attention f^om 
the seat of the more important lesion. It appears from the researches of 
MM. Trousseau and Belloc, that ulceration and other structural disease of 
the larynx do sometimes occur when there are no tubercles in the lungs ; bat 
these are very rare cases, and in by far the majority of instances these lesions 
are associated with tuberculous disease of the lungs, and perhaps in all are 
connected with a tuberculous constitution. Dr. Stokes considers this com- 
plication to be universally fatal } but it is not always speedily so, for we know 
at present three instances in persons now alive of its having lasted from five to 
eight years. 

The disorder of the digestive organs, which, in the earliest and irritative 
stage of the disease, had something of the gastritic character, with red- 
tipped tongue, thirst, sometimes pain or oppression after eating, occasionally 
tenderness of the epigastrium and other symptoms of indigestion, generally 
passes away as the pulmonary irritation is relieved by the discharge. }^ ^ 
few instances, occasional severe pain of the stomach, and vomiting, (iontinue 
to the fatal termination, greatly adding to the distress and weakness ^^^^ 
patient In most instances, sooner or later, the bowels become disordered ; 
^ODStipatioa and diarrhea alternately prevail, dependent on inflammation am 
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vloeratiQii, often complicated with tuberculous deposition in the follicular 
stnxcture of the mucous membrane of the intestiues. The mesenteric glanda 
frequently become invoWed in the same disease, particularly in young sub- 
jects ; and thus arise additional causes of exhaustion and atrophy, m the colli- 
qnatWe discharges and obstruction to nutrition that ensue. There is often but 
little pain with all these serious lesions. The alvine secretions sometimes show 
a deficiency of bile ; but this is a symptom which more frequently precedes 
phthisis than accompanies it Sometimes there are great tenderness and even 
pain in the abdomen during the whole course of the disease, with occasional 
exacerbations : these symptoms generally depend on granular or tuberculous 
depositions on the peritoneum, combined occasionally with inflammation of the 
membrane, which may lead to the agglutination together of the folds of the 
intestines. 

If ore rarely, tubercles occur in the brain or spinal marrow, or their mem* 
branes, and cause symptoms of mental disorder, convulsions, or paralysis, 
Acate hydrocephalus seems to have some connection with scrofulous or tuber- 
culous disease fiirther than what can be traced to the existence of tubercles in 
the encephalon $ for it sometimes coexists with tuberculous disease in other 
parts, when none can be detected in the brain. The catamenia, in females, are 
generally defective, or absent, at an early stage of consumptive disease ; but 
they are not so constantly so as Laennec supposed. Their suppression is, on 
many accounts, an unfavourable sign. We have not space to dwell on the de- 
tails of other symptoms arising from the irritations or obstructions, the weak- 
ness or the wasting, which tuberculous consumption brings in its train. The 
emaciation in the last stages is very great, especially in the less acute cases ; 
yet it is surpassed by that from scirrhus of the stomach, and tabes mesenterica. 
There is a blanching with the emaciation, which is more remarkable than its 
degree ; the bloodvessels are reduced, as well as other textures ; hence it is 
rare in tuberculous consumption to see the redness of the knuckles, and dis- 
tinctness of the veins of the hands, which accompany even greater degrees of 
emaciation from chronic diseases of the abdomen. 

Physical signs. We proceed to trace the physical signs in the different stages 
of the textural lesions which we have described as the essential causes of pul- 
monary consumption. 

First stage. In proportion as the indurations which characterise the first 
stage are of great or small amount, and are concentrated within a small space^ 
or scattered widely through the lung, they will produce more or less appreciable 
signs. Thus, the miliary indurations, even in considerable number, may be 
scattered through the tissue of the lung without producing any distinct dimi- 
nution or change in the respiratory sound, or in the resonance of the chest on 
percussion. Sometimes there is a general submucous or subcrepitant rhonchus^ 
but this proceeds less from the tubercles than from the secretion which their 
irritatiun causes in the bronchial tubes : it is the sign of a partial bronchitis or 
bronchorrhcea, therefore, and can be taken in evidence of the probable pre- 
sence of tubercles, only when it continues permanently, or recurs in the same 
places day after day, instead of tending to become sibilant, and to cease, as the 
rhonchi of common bronchitis do. But it seldom happens that even the early 
indurations are equally scattered through both lungs. Their tendency is to 
accumulate in greater numbers in little clusters near the apices of the lungs,^ 
and generally more on one side than on the other. Here there will be a con- 
centration of their effect, and an inequality between the two sides of the chest ; 
and on exploring the corresponding regions outside, which are the clavicles 
and the space below them, and the upper ridge of the scapulae, we may find 
differences in the sound on percussion, or those of respiration, and the voice, 
which, according to known principles, may be interpreted as signs. The cla- 
Ticle on one side, when lightly struck downwards on its centre, yields a sound 
duller than that on the other ; and especially if this difference extends to the 
other parts just mentioned, it is exceedingly probable that there is consolid- 



176 TUBERCULOUS DISEASE OF THE LUNG. 

ation of the lung in that part Great care must be taken to strike botli cla* 
Tides at the same point, or both infra-clavian spaces in the same mode, or the 
comparison will not be a fair one. To avoid error, the parts should be quite 
uncovered ; and various kinds of percussion should be tried in doubtful cases, 
as tapping with a single finger, and with the flat of several fingers, and in dif- 
ferent stages of the respiratory act, on a full breath, and after exhausting the 
lungs. Sometimes the gentlest possible patting of the subclavian spaces is the 
only mode in which any difference can be discovered. In the posterior region, 
and on the scapular ridge, strong mediate percussion with the finger is ne- 
cessary to elicit any sound, comparison being made, as usual, of the sounds on 
the two sides. Differences in the sounds are to be sought where differences 
ought not to exist ; and although the mode and force of percussion should be 
varied at different times, they should be carefully the same in each act of com- 
parison. Between the scapuls is not an unfrequent seat of dulness, especially 
in children, where the disease occupies the bronchial glands. 

.The eyes should likewise be used to scrutinise the motions of the chest, when 
the patient is placed in a good light opposite to the observer, and is desired to 
take a full breath several times. It requires more consolidation than is com- 
mon in the more doubtful stages of the disease, to produce any considerable 
irregularity in the shape or motions of the chest ; but we can often perceive a 
slight difference between the two sides ; the upper ribs do not move quite so 
much on one side as on the other. 

The stethoscopic signs are more delicate, and, perhaps, more equivocal, 
than those of percussion. The indurations may form slight partial ob- 
structions to the passage of air, and thus cause a permanent slight wheezing, 
whistling, or roughness in the respiratory sound, not removed by full in- 
spiration or cough. If more numerous or extensive, they may transmit the 
sound of whiffing or bronchial breathing in parts where naturally the ve- 
sicular' only is heard, whilst the soft vesicular breathing is impaired in its 
force. The sound of expiration may become unusually audible, so as nearly 
or quite to equal that of the inspiration, which naturally is almost the only 
sound heard in pure vesicular respiration. When, as it often happens, the 
partial indurations are accompanied by a dilated or emphysematous state of 
the neighbouring air-cells, the sound of percussion will be less changed than 
usual ; but the breathing will be more whiffing, or more obscure, according as 
the dilated cells are more flaccid or more rigid than usual The sound of the 
voice is transmitted by the indurations in an unusual degree; sometimes only in 
a diffused resonance ; sometimes in a more circumscribed vocal note, but with- 
out the articulation of the oral voice. So also below the clavicles, the sounds 
are sometimes transmitted with unusual clearness from the subjacent arteries, 
being either double from those of the heart, or single from the mere impulse ; 
and occasionally the single pulse is accompanied by a whizzing or blowing con- 
fined to the part, which, probably, indicates a partial obstruction of the sub- 
clavian arteries by the pressure of indurations at the apex of the lung. This 
has been noticed by Dr. Stokes as a sign of incipient phthisis. It is not to be 
depended on, as such a murmur is not uncommonly induced in some healthy 
subjects under slight excitement, probably from the artery pressing on the cla- 
vicle or upper rib. It often intermits, being confined to certain stages of the 
respiratory movements. 

All the stethoscopic signs derive their importance directly from the situation 
in which they are heard, and from their comparison with tiie sounds of other 
parts. There are often natural bronchophony and bronchial respiration near 
the sternum, between the scapulas, and in the axillae : such signs in these parts, 
therefore, are not to be considered morbid, unless they be either mudi more 
distinct on one side than on the other, or accompanied by dullness on per- 
cussion. They may be better trusted towards the humeral end of the clavicle: 
the angle formed by this bone and the shoulder is the proper stethoscopic 
comer, and the signs heard there, and at the humeral portion of the scapular 
ridge, are the most unequivocal ; but even here a permanent discrepancy between 
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tbe two sides gives the surest indication of disease, for the natural sounds pre* 
sent some varietj. It is also neoessary to bear in mind that the vocal re- 
sonance is often slightly loader on the right than on the left side. In the 
early stage of numerous diffused granulations, there is sometimes dulness on 
percossion with obscure or submucous respiration in the lower dorsal regions 
o£ the chest, probably dependent on congestion of the pulmonary plexus of 
vessels in these parts. 

Besides the more direct physical signs of the indurations, the mucous or 
submucous rhonchus caused by the secretion of the bronchial tubes, may 
render their existence probable when it continues long, or returns frequently 
to the same part This observation was first made by Dr. Stokes, who has 
well remarked that this symptomatic bronchitis differs from simple bronchitis 
in being first circumscribed and confined to the upper lobes, whence it may 
spread downwards ; but before it reaches the middle and lower lobes, the com- 
mon seat of ordinary bronchitis, the tubercles in the upper become manifest 
by various obvious signs. 

The diagnosis of the early stage of phthisis is often a matter of extreme diffi- 
culty ; depending, as it does, on a proper consideration of the general symptoms, 
as well aa on a careftd examination and interpretation of the physical signs, it 
cannot be mastered without considerable experience as well as tact on the part 
of the observer. 

Second stage* The conversion of the semitransparent, grey, or dark con- 
solidation of the lung into yellow tubercle is a point only deduced from ana- 
tomical examinations, for there are no certain signs of this change during 
lifis. There is sometimes an abatement of the more irritative symptoms during 
this change, and at the same time an increased expectoration, and the submucous 
and mucous rhonchi become more marked. But the change to yellow tubercle 
can scarcely take place without some augmentation of the consolidation ; the 
indurations increase in extent, and some yellow tubercle is sometimes deposited 
in other parts. Hence there is often a fuller development of the signs of an 
increased density of the lung; the partial dulness on percussion becomes more 
marked ; the respiration becomes more obscure or more bronchial, and it may 
be accompanied by a permanent fine crepitation. The vocal resonance may 
also increase in degree and extent, and altogether the signs become more 
localised, and therefore less equivocal. These, taken with tiie change in the 
general symptoms before described, may be taken in evidence that the con- 
solidations have become more or less tuberculous. 

Third stage. But the softening and evacuation of tuberculous matter, pro- 
duce the most remarkable and cognisable changes in the physical signs ; and 
these also often give to the expectoration sometiilng of the precision of a phy- 
sical sign. The sputa before may have been sometimes opaque and muco- 
pomlent, as in bronchitis ; but they now become decidedly purulent, often sink 
in water, and, if narrowly examined, may sometimes be found to contain par- 
ticles of a curdy or clotted matter, like cheese softened in water, which is 
tuberculous ; it is not foetid like the similar concretions from the tonsils. There 
may also be litde streaks or even clots of blood ; but this is uncertain. There 
is generally, besides, more or less mucus, which gives tenacity to parts of the 
expectorated matter; but on close examination, it may often be seen that some 
sputa are opaque purulent clots, almost without mucus; it is these which come 
directiy from the cavities. In whatever part of the chest these changes take 
place, generally under one of the clavicles, or above the spine of one of the 
scapulse, there may be heard a clicking or bubbling sound, which is coarser, 
and nves the idea of being produced in a larger space than any of the coounon 
sotmds of these parts. This sign is the more conclusive, the finer and more 
completely vesicular is the natural structure of the lung in the part in which it 
is best heard. In listening for it the patient should be desired to cough or to 
take a full inspiration; when at first there may be heard only one or two 
dlieks from the oitry cxf single babbles : but as the eyacuation of the softened 
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matter proceeds, and there is more room for the entrance of air, there is theft 
a more continued buhbUng or gurgling sound, and this will be coarse and dis* 
tinct in proportion to the extent of the vomica and its communication with the 
air-tubes. This gurgling or cavernous rhonchus will also somewhat vary ac- 
cording to the quantity and liquidity of the contents of the cavity, becoming 
less crackling and more whiffing as these diminish. When it is heard over an 
extended space, there are prolMibly several cavities communicating with each 
other, and all containing more or less liquid. It may present other varieties, 
which are quite intelligible when the mode of its production is known. 

The softening and evacuation of the vomica being complete or nearly so, 
there is left an ulcerous cavity or cavern, which becomes the seat of further 
phenomena. Even before all the liquid is evacuated, we sometimes hear, in 
the corresponding part of the chest, with the gurgling, a hollow whiffing or 
blowing sound ; and when the patient speaks, a sort of smuffling voice inter- 
rupted, broken up by the gurgling. When the cavern is empty, these pass 
into caoenums respiration and pectorUoqwf, Cavernous respiration resembles that 
heard on listening with the stethoscope to the firont of the neck over the wind- 
pipe ; but it is more circumscribed, and does not give the same impression of 
a rush of air. • It may better be imitated by blowing into shells or thimbles of 
di£Perent sizes. It may present considerable variety, according to the size and 
shape of the cavity, and the freedom with which the air passes into and out of it 
from the bronchi. When of very large extent, the sound becomes amphoric, 
Uke that produced by blowing into an empty phial, and precisely on the same 
principle. All these phenomena are best obtained with quick forcible respi- 
ration or slight coughing, which increases the force and velocity of the passing 
air, and exaggerates the sounds. 

Pectoriloquy is another very striking sign of a cavity in the lungs. Its 
value was perhaps overrated by Laennec ; but we think that it has been neither 
appreciated nor understood by subsequent writers. We formerly explained 
that the voice, although formed in the larynx, vibrates in full strength, through 
the windpipe and its branches, until it becomes broken up and muffled in the 
smaller tubes and soft porous tissue of the lung. But if a cavity be formed 
in this parenchyma, communicating freely with tiie tubes in which the voice is 
strong, it will form a part of those tubes, and the vibrations will be continued 
in system from them to it; and there may thus be heard near the sur&ce of the 
lung, a voice from the chest like that heard over the trachea, — its distinctness 
and intensity being more or less perfect, according as the cavity is adapted to 
receive the vocal resonance from the tubes, and to transmit it to the walls of 
the chest Laennec made an artificial distinction between the degrees of pec- 
toriloquy, according to whether the voice does or does not give to the ear the 
impression of passing up the stethoscope when the stopper is in. In the per' 
feet kind the words are so distinct that it seems as if the patient had his mouth 
to the tube : where this impression is not produced, the pectoriloquy is mi- 
perfect But this is only a difference of degree, and of doubtftd importance. 
We consider the character of the sound and its circumscribed position a more 
serviceable distinction. The sound is not a mere vocal resonance, like the 
bronchophony from consolidation, which is often as loud or louder, and may 
seem to pass up the tube quite as much; but it is an articulate although indis- 
tinct speaking, and sometimes accompanies a loud whisper as well as vocal ut- 
terance. There is in it another feature which is characteristic, and distinguishes- 
it from bronchophony ; it is accompanied or followed either by whiffis of ca- 
vernous respiration, which give the pectoriloquy a snuffling character, or by a 
hollow or fiistular resonance, like that produced on speaking at the orifice of 
the tube of a Pan-pipe, the pipe of a large key, a shell, or any such hollow body. 
This accompaniment is sometimes heard when the pectoriloquy or the trans- 
mission of the articulate voice is very imperfect: but we have found it to be 
more distinctive of a cavity than the loudest vocal sound without it It may 
be supposed to depend on the same physical cause as that of the similar sound 
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ID the hollow bodies to -which we have compared it ; the cavity in the lungs 
heing in the same relation to the bronchial voice, as they are to the oral voice, 
When the cavity is large, the resonance is more amphoric or bottle- like ; and it 
the communication witii the bronchi be at the same time narrow, the voice 
may be scarcely transmitted to it, but excites in it only a tinkling echo — a 
metallic tinkling, as in pneumothorax. All these hollow, fistular, or tinkling 
characters may be also perceived in the breathing and cough, especially in the 
latter, but not in a proportionate degree, and sometimes are only perceptible 
with the voice. These differences must depend on the relations of the cavity 
to the air- tubes communicating with it: if this open into them so as to catcl 
the current of air passing through them, its interior will be thrown into vibra- 
tions ; otherwise the air m the cavity may only receive the stronger and more 
pervading vibrations of the voice. So also, if there be much consolidation about 
and beyond the cavity, there may be very little passage of air in the tubes, and 
therefore but little cavernous breathing. 

The circumscription of pectoriloquy is another of its peculiar characters, 
and by this it may generally be distinguished from the loud bronchophony of con 
densed lungs, which is diffused over some extent of surface. To observe this 
difference, it is necessary to limit the point of examination, by using the stopper 
in the steUioscope. By this mode we can trace the precise boundaries of the 
pectoriloquy of a cavity; but when we try to trace where the resonance of the 
bronchophony ceases, we find no exact limits ; it gradoally loses force as the 
tubes become smaller, or the supeijacent lung more porous. Pectoriloquy is 
most characteristic when it forms a litde island of voice under a clavicle, and 
little or no sound is transmitted nearer the sternum. The pectoriloquous bron- 
chophony of a lung consolidated by inflammation, or compressed against the 
walls of the chest by a liquid effusion, never has this isolated character, but is 
generally louder in proportion to the size of the tubes involved in the condens- 
ation. It is however true, that sometimes the pectoriloquy of phthisis is not 
circumscribed ; for besides the cavities, there may be extensive consolidation 
of the lung, and consequently free transmission of the voice over an extent of 
surface. Even in this case a practised auscultator can distinguish the peculiar 
phenomena of cavities, in the snuffling, blowing, or tinkling, and the more 
articulate voice that certain spots present, or in a coarser gurgling if there be 
liquid. It is obvious that all these phenomena are liable to be interrupted or 
modified by the accumulation of the matter secreted by the cavities and ad- 
joining tubes; and that, after cough and expectoration, a spot that before gave 
no sound in common breathing, and gurgling on forced breathing, yields the 
cavernous breathing and pectoriloquy. So also, as in time the disease ad- 
vances, the excavations become extended, and the gurgling first, and the pec- 
toriloquy afterwards, are heard in new spots. 

Although, after the excavation of tubercles, there is more air in the chest, yet 
the sound on percussion generally remains dull, for there is much solid deposit 
about the walls of the cavities, and the irregular density and flaccidity of the 
parts, as well as the defect of air in the peripheral structure of the lung, still 
tend to check and to muffle the vibrations of the walls of the chest, and prevent 
them fi*om yielding a clear sound. Even where the cavity is so large as to be the 
seat of a tinkling echo, the resonance on percussion is irregular and imperfect^ 
and thus may this case of metallic tinkling be distinguished from that of pneu- 
mothorax, in which some part of the chest must have an unnaturally clear 
sound. Sometimes the percussion is clearer in consequence of a general dilat- 
ation of the superficial cells ; and as this is commonly of the flaccid kind, it 
may be accompanied by a sharp puerile kind of respiratory sound : both these 
circumstances may disguise the phthisical signs, but only partially, for there 
will still be some decided irregularities in the sound of percussion, and enough 
of the signs of the subjacent cavities to declare the case to the wary observer. 
Occasionally a hollow or bottle-like sound is produced by percussion over a 
cavity ; this is when its walls are pretty dense, and it communicates freely with 
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tiie bronchi More commonly there is an opposite condition : the trails o^ the 
cavity arc loose and yielding; and if it be large, percossion may sometimes cause 
a motion of its contents, and a gurgling or tinkling expulsion of air from it, 
which gives a muffled metallic sound, like that of money in the nearly closed 
hands, or more like the imitation of that noise which may be made by striking 
the hands hollow and closed, upon the knee. Laennec compared the sound to 
that emitted by a cracked jar when it is struck. 

With the irregular and deficient sound on percussion, generally most etideut 
tinder the clavicles or in other parts of the upper regions of the chest, there is 
very commonly associated a collapse or sinking in of the walls of the chest, 
fbrming below the clavicles a hollow, generally more conspicuous on one side 
than on the other. There is very commonly, also, some defect and irregu- 
larity in the movements of the chest, the upper ribs of one side being but little 
raised, and the lower parts altogether exhibiting the most motion. But there 
is rarely that complete fixing of the side that we see in chronic pleurisy, in 
which case, too, the upper part is generally more mobile than the lower. 

We might class with the physical signs the characters of the sputa in the 
third stage of consumption, if they came only from the cavities which are pe- 
culiar to it The expectoration of distinct portions of tubercle, or of pulmo- 
nary tissue, which are seen in a few cases, constitutes a physical sign of the 
clearest character; they must come from cavities. If patients could save all 
their expectoration, and this were inspected daily, this unequivocal sign 
might be more frequently met with. But the inflamed air-tubes are in great 
measure the source of the expectorated matter, which therefore presents much of 
the same aspect as in chronic bronchitis. The large size, and almost perfectly 
purulent character of the masses sometimes expectorated, which are like irre- 
gular balls of flock or wool of a yellow or greenish colour, sinking and break- 
ing down in water, go far to prove the existence of cavities in the lungs. 
These have been particularly noticed by Dr. Forbes. A dirty yellowish brown 
or greenish matter, occasionally Mnged or streaked with blood, flattening like 
a piece of money when separate, and in masses forming a smooth sluggish 
purilage, are more characteristic of phthisis, and generaUy occur in the most 
advanced stage. The general pulmonary congestion which frequently pre 
cedes death, is often announced by the darker reddish or green hue of Ihe pu- 
rulent sputa. Profuse haemoptysis does not often occur in the advanced stages 
of consumption ; for the vessels soon become plugged with fibrin, and oblite- 
rated in the diseased portions of lung, and the mass of blood is reduced to 
the capacity of those that remain free. 

Compticdtiona. It is very common fbr phthisis to become complicated with 
other diseases of the chest, particularly bronchitis, pneumonia, and pleurisy ; 
and the attacks of these additional lesions sometimes prove fatal, even when the 
phthisical changes are not extensive. Partial bronchitis is an almost constant 
concomitant of tuberculous disease of the lung ; but more general attacks also 
sometimes occur from the ordmary causes, such as exposure to cold, the epi- 
demic prevalence of influenza, and febrile diseases : they then bear a character 
ihore formidable tha;n usual, being themselves less tractable, and may cause suf- 
focation ; or they may accelerate the progress of the phthisical disease. It is 
also very common to find general pneumonia attacking a lung in which there 
are miliary tubercles, which must have existed prior to the inflammation, and 
would probably not have run their course for several months. This compli- 
cation greatly increases the danger of the pneumonia also, which, unless it be 
stopped at its very onset, generally proves fatal. In some instances, especially 
in the young, we find a reason for the intractability of such a pneumonia, i& 
the tuberculous character of the hepatisation, which has the greyish or boiled- 
liver aspect, with considerable softening, instead of the redder deposit of 
common hepatisation ; on the pleura there is sometimes seen, at the same timet 
an opaque friable lymph which borders closely on real tuberculous mattet. 
la o^er instances, where the disease has not adranced fat enough to pMsefit 
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tlMse appearances, -we can still understand that there may be in the deposit 
enough of that defect of vitality, -which renders tuberculous matter so difficult 
of absorption. The supervention of the signs of an extensive pneumonia, 
crepitation -with increasing dulness on percussion, affecting the posterior lobes 
of one or both lungs, together with tiie increased heat, febrile disturbance, 
and the rusty tinge of the sputa, must be looked on as indicative of extreme 
danger to patients with any extent of phthisical disease ; for if it do not itseh 
prove fatal, as it commonly does, the inflammatory attack wiil not fail to hasten 
and increase the phthisical disease. It is different with the circumscribed 
pneumonia, which sometimes attacks portions of lung in the progress of tuber- 
eolous disease : these come on without much disturbance, and subside without 
causing much mischief, being probably the result of mere local obstruction or 
irritation. The same remark applies to the slight pleuritic attacks, which are 
very conunon in phthisis ; the effects of which are seen in the adhesions of the 
pleura, so generally found in phthisical subjects. We have repeatedly heard 
a sound of friction in a part of the chest which lasted for several days, and the 
chest after death exhibited adhesions at this point Probably the inequalities 
occasioned by the deposits in the lung, as well as the textur^ irritation, cause 
these local inflammations of the pleura. They rarely produce much effusion, 
hut soon terminate by adhesion. Liquid effusions do occasionally occur, from 
a more general cause of inflammation, such as the bursting of a vomica into 
the pleura. If the vomica also communicate with the bronchi, there will be 
pneumothorax B£ well as Hquid effusion. In either case, the pleurisy is a 
serious and untractable addition to the consumptive disease, and may prove 
&tal in a few hours. Pulmonary haemorrhage is another serious accident, 
most commonly occurring in the early stages of phthisis. It may prove fatal, 
by loss of blood, or by suffocation ; or the effusion of blood may break up the 
tissue of the lung to a great extent, and the patient may sink from the sloughy 
suppuration which ensues ; or, after the haemorrhage has ceased, inflammation 
may arise in and about the hsemorrhagic consolidation, and involve the lung in a 
destructive suppuration, which may be more or less of a tuberculous character. 

Varieties, The varieties which pulmonary consumption presents are very 
considerable, and even recent authors, such as Laennec, Clark, and Stokes, 
have thought several deserving a distinct consideration. Laennec recognises 
five : 1. Regular manifest phthisis ; 2. Irregular manifest phthisis ; S. Latent 
phthisis; 4. Acute phthisis; 5. Chronic phthisis. Sir James Clark also 
notices five : 1. Acute ; 2. Febrile ; 3. Chronic ; 4. Latent ; 5. Infantile. Dr. 
Stokes specifies no less than six varieties of phthisis besides those diversified 
by complications : 1. Acute non-suppurative ; 2. Acute suppurative ; 3. Chro- 
me progressive; 4. Chronic ulceration following pneumonia; 5. Tubercle 
consequent on chronic bronchitis; 6. Tubercle consequent on the cure of 
empyema. None of these divisions is sufficiently comprehensive to include 
all the varieties of pulmonary consumption, which may take a peculiar stamp 
ftom the nature of its causes ; from the constitution of the subject ; from the 
predominance of particular symptoms, such as those of irritation or those of 
colliquative secretion and decay ; from the extent and progress of the local 
lesions of the lungs ; and from the complications with lesions of other organs. 
It is highly important to observe these differences in relation to the diagnosis, 
prognosis, and treatment of individual cases ; but to describe them all as distinct 
-varieties would lead to needless refinement and prolixity. It will be sufficient 
fior our purpose to distinguish two kinds of consumption, the acute and the 
ckrcmc, without however professing that the line between them is always weU 
marked, and admitting that each may present considerable variety in its pre- 
dominant symptoms. 

Acute or rapid Phthisis. Sir J. Clark states, from collating the observations 
of Heberden, Bayle, Andral, and Louis, that the average duration of con<* 
sumption ranges from nine months to two years ; in the acute form it may 
pyoye fatal, in from three weeks to two or three months. In some of sw% 
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cases the symptoms and stages do not differ from those already described, bat 
they are unusually severe and rapid in their course ; emaciation does not pro^ 
ceed so far ; and the physical signs during life, as well as the examination 
after death, show that the extensive tuberculous deposit, and the consequent 
lesions of the lung, have been the sufiBcient cause of this rapid progress. This 
is what is popularly called *' galloping consumption ; " it commonly occurs in 
very scrofulous constitutions, particularly in young subjects, and is often de- 
veloped by an attack of inflammation of the lungs or tiieir membranes. In 
other cases, miliary tubercles are developed in such great numbers, that they 
prove fatal in their first stage, few of them having suppurated. In such in- 
stances there is generally a predominance of the signs of irritation and obstmc- 
tion ; dyspn(Ba ; frequent cough, with little or only bronchitic expectoration ; 
much fever and quickness of pulse ; frequently palpitation ; sometimes hs> 
moptysis ; and the disease may prove fatal in from three weeks to two months, 
often without considerable emaciation, but with increasing oppression to the 
function*of respiration. The lungs are found thickly studded with miliary tu- 
bercles, or with numerous nodules of tuberculous consolidation of a grey or a 
drab colour and moderate consistence, none of which have become excavated, 
except perhaps in the upper parts of the lungs, where a few have become soft 
and have formed small vomica}. The intermediate tissue is sometimes in the 
first stage of inflammation ; sometimes it is unaffected or partially emphyse- 
matous. The bronchi are almost always inflamed, and filled with a spumous 
mucus ; and not unfrequently they are partially dilated. This non-suppu- 
rative variety of acute phthisis is noticed by Dr. Stokes as usually succeeding 
to fever, particularly that of a typhoid kind. From the general prevalence of 
fever throughout its course, Sir J. Clark terms it febrile phthigis ; but he does 
not sufficiently distinguish it from his other acute variety, in which the tuber- 
culous changes are more complete, and in which the tuberculous deposition is 
often in the infiltrated or diffused form. From the general symptoms, this 
form of acute phthisis is liable to ba mistaken for bronchitis or pneumonia, and 
it is only by attention to the physical signs, as well as the progress of the' 
whole case, that the distinction can be made. Of this we shall speak under the 
head DiagnoaU. 

Chronic Phthisis. Tuberculous consumption is in its ordinary career a 
chronic disease ; but the cases that especially deserve this title, are those in 
which the disease lasts for many years. Bayle and Laennec record instances 
in which patients appear to have had the disease thirty and fbrty years. 
But it is not to be supposed that in chronic cases, the disease is always pro- 
gressive. It owes its long duration to its limited extent ; and although the 
lungs are never free from some of the lesions described as characteristic of 
phlhisis, yet the continuance of the disease is chiefly marked by many successive 
attacks and partial recoveries, dependent on the partial development of new 
tubercles and their successive changes and elimination. As the rapid form of 
the disease occurs chiefly in young subjects, so this in most instances is met 
with at or after middle age ; but it is by no means confined to any period of 
life. In many instances it wears the garb of a common pectoral catarrh, re- 
curring frequently in cold weather, and in great measure subsiding during the 
warm season ; but on attentive observation it will be found that the attacks, 
although in great measure bronchitic, are attended with more purulent expec- 
toration, hectic fever, and 'loss of flesh than those of simple bronchitis, and that 
the cough is never entirely removed, and the patient rarely quite recovers his 
flesh and strength. He may return to his usual pursuits, and consider himself re- 
covered, but he is somewhat short-breathed, and suffers from any unusual ex- 
ertion, which may sometimes induce haemoptysis. With the return of winter 
the pectoral symptoms recur, to be again alleviated or removed in the sumni^> 
untU at last one attack, more severe than the rest, proves fatal, or the disease 
makes more rapid and decisive progress in consequence of the f^ure of the 
Qonstitution or the spread of the Ic^ disease. The phyacal examination c£ 
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sacli cases, even at an early period, generally furnishes pretty clear evidence of 
the existence of phthisical lesions ; for although these are limited in extent, 
they produce signs the more contrasted with those of the healthy parts of the 
lun^. Hence under a clavicle, at a scapular ridge, or in some circumscribed 
-spot in the chest, there are dulness on percussion, deficient or bronchial respir- 
ation, and undae resonance of the voice, or, as the disease advances, the different 
signs of a cavity before described. In such cases the long continuance or 
Irequent recurrence of bronchial rhonchi in one particular spot, affords, as Dr. 
Stokes has observed, strong presumptive proof that tubercles are there irritating 
and pressing on the air-tubes. It is this chronic or limited form of tuberculous 
-disease that affords the best chance for the remedial powers of nature and art ; 
and there can be little doubt that a considerable number of cases are cured. 
The lungs of those who have died of chronic phthisis present appearances that 
can be distinctly referred to different dates. In the upper parts there are 
often old cavities lined with a false membrane with hard black tissue around 
them, the exterior of the lung being irregularly puckered and nodulated by 
the indurations, the contraction of false membranes, and the emphysematous 
distension of the uncondensed texture. The old date of these changes is plain 
from their hardness, and grey colour, and the complete organisation of the 
false membranes lining the cavities, or uniting their sides. Near the same 
parts, but more abundantly in the middle and lower parts of the lung, there 
may be cavities of more recent formation, with their walls comparatively soft. 
Tagged, or imperfectly lined by albuminous matter ; and there may be likewise 
more or lessof the different kinds of consolidation — circumscribed and diffused, 
grey, red, and dark-coloured, — which constitute the earlier stage of phthisical 
lesions, in parts generally exhibiting the changes into crude and soft tubercle. 
It is sometimes not difficult to recognise, in these different appearances, the le- 
sicms which have been connected with the several successive attacks which the 
history of the patient records. Laennec adverts to these successive productions 
of tuberculous disease, which he calls crops of tubercles. ( 

But many of those affected with chronic phthisis, or circumscribed tubercle 
of the lung, die sometimes from other diseases connected with this lesion, such 
as haemoptysis, pneumonia, bronchitis, pleurisy, perforation of the pleura; 
sometimes from causes unconnected with it, such as fevers, inflammations of 
other viscera, accidents, &c. These cases give us the opportunity of seeing 
consumptive disease in its slighter forms ; and they are so common beyond 
middle age as to have been met with in more than half the cases in which we 
have thoroughly examined the lungs of subjects who have died of various dis- 
eases in London and Paris. It is easy to discover these partial lesions, on feeling 
the lungs between the fingers, and cutting into any resisting or indurated 
portion, which will be found to be a grey or red induration, a yellow or cre- 
taceous tubercle or the remains of one, a smooth cavity or a cicatrix, to which 
may sometimes be traced obliterated bronchial tubes. In a few instances we 
have met with cavities of considerable extent, without any remains of tubercle, 
the walls only being composed of condensed pulmonary tissue, smoothly lined 
hy a false membrane, which sometimes is opaque, fibrous, and rather thick, and 
sometimes as thin as mucous membrane. We shall presently revert to these 
fiEicts as proving that phthisical lesions are generally destructive, on account 
rather of their extent and constitutional origin than of their nature. 

Laennec and several subsequent writers have treated of hxmt phthisis as a 
distinct variety : but seeing that the cases falling under this denomination differ 
from the common, the acute, or the chronic forms of consumption, only in their 
general symptoms being less marked than usual, or being disguised by the 
symptoms of various other affections with which the disease is complicated, it 
does not seem correct to separate them into a distinct variety. But it is highly 
important to know that all the varieties of phthisis may present very different 
degrees of prominence in the usual symptoms, and that they may be masked, 
even to their last stages, by affections of olher organs, particularly of thd 
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stomaeli, intestinet, and IWer, and hj Yarious fevers, as well as by previoasly 
e«igfi"g or concomitant affections of the respiratory apparatos, especially bron» 
ehitis, laryngitis, pleurisy, and pneumonia. In all these cases the physical signs 
will generally fiirnish the means of diagnosis : but in many instances the ge- 
neral symptoms likewise, if attentively studied, will indicate the nature of Uie 
disease ; and it is from iiuid vertency on the part of medical men, and from their 
preconceived notions and those of the patients, as much as from the obscurity 
of the symptoms, that phthisis is so frequently overlooked. We think it neces- 
sary to warn the young practitioner not to conclude that a cough is merely a 
** stomach cough," a ** Uver oou^" or an " hysterical cough," because there is 
marked disorder of the corresponding organs, nor that shortness of breath and 
night sweats proceed from general debility ; nor that symptoms are not phthi- 
si^ because the patient has long suffered from pulmonary catarrh or chronic 
laryngitis, until he has found, on repeated examination, no physical signs of 
phthisiB in the chest 

Origin and causes. If we attend to the history of different eases of pul- 
monary consumption, we shall find*that*they may be classed in three groups. 
1. Those in which the individuals had eigoyed very good health until they were 
attacked with one or more severe colds, or inflammations of the chest, or a fever 
accompanied by pectoral symptoms, sooner or later after which the phthisical 
disease commencied. 2. In o&er cases, again, the cough and other symptoms 
begin very gradually, without any very obvious cause, and, with as little w^ 
parent external reason, soon increase to a serious extent, and the consumption 
runs a more or less rapid career. 3. In a third class of cases, the patients 
have been out of health, in a debilitated or cachectic state before the com- 
mencement of the cough and other local sjrmptoms, which become developed 
after exposure to cold, the stoppage of an habitual evacuation, or some other 
cause likely to occasion local irritation or plethora. 

1. In the first class of cases we have the development of phthisis from loeal 
inflammation or irritation without any evidence of prior constitutional disorder, 
unless an hereditary predisposition, which may be traced in some of these cases, 
may be considered as such. The acute inflammation, whether pnlmonie, pleu- 
ritic or bronchial, imperfectly treated and only partially subdued, passes into a 
chronic form, and either immediately develops phthisical indurations in the 
lungs, or by generally lowering the vital powers leads to their formation from 
perverted nutrition, or from the irritation of any fresh exciting cause. Under 
any of these circumstances, chronic inflammation, either by its own local 
effects, or by its depressing influence on the constitution, or by both combined, 
becomes a sufficient cause of pulmonary consumption. As it might be anti- 
cipated, consumptive disease arising in tiiis way is often more limited in its ex- 
tent, and manageable in its course, than that arising from a prior constitutions! 
disorder. As the cause is more local, so the lesion is more confined to a part ; 
and we see instances of it in the very partial indurations and other phthisical 
lesions, or the traces of them, which we have lately noticed as occurring fWt- 
quently in the lungs of persons who have died of other complaints. The 
physical character of these lesions in many such cases clearly identifies them 
with those which in greater extent constitute chronic phthisical disease. Yet 
the same local causes that produced these limited or solitary tubercles may 
engender many ; and the greater the number that the local cause thus develops^ 
the more effect will it have on the constitution which in a manner takes on a 
disposition to evolve the new production ; hence therefore, out of a local cause, 
such as a latent or neglected pneumonia, pleurisy, or peritonitis, may arise a 
general tuberculous disease, involving more or less the whole system. Among 
the local causes of consumption is to be reckoned the habitual inhalation of 
fine solid particles, which is contingent on certain occupations, such as those 
of needle pointers, dry grinders, stone-masons, miners, colliers, and such like. 
The lesions in these cases are, as might be anticipated, bronchial as well as 
wnrenchymatous ; and it has been questioned whetiier the consolidation of the 
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Hoig whioh is found is really taberculoufi ; bat seeing that it tends in the 
flame manner to softening and the formation of vomicffi, that granular indura** 
tions and distinct yellow tubercle sometimes accompany it, and that the symp' 
toms and signs are those of pulmonary consumption, we see no reason for 
4i8tingaishing between them. The dependence of the disease, in these cases, 
on the mechanical irritation of the inhaled particles, is sufficiently proved by 
the &ct that these particles have been found in considerable abundance in 
the indurated lung, particularly in the case of the Edinburgh stone masons and 
tbe workers in coal mines; the texture being in the latter case completely 
'blaekened by the coal dust In the case of the steel-workers at Sheffield, de- 
aeribed by Dr. Knight, the fbrk-grinders, which grind dry, do not reach thirty* 
two years of age, whilst the knife-grinders, who work on wet stones, generally 
live to forty or fifty. The workmen employed in making gun-flints in the 
quarries of St Rock are said by MM. Benoiston de Chateauneof and Clozier to 
be sooner or later attacked with pulmonary disease, generally tuberculous; and» 
however robust originally, few pass the age of forty. With such cases may be 
aasoeiated the results of the experiments of Saunders, Cruveilhier, and others, 
in which lesions resembling those of phthisis were produced in the lungs of 
animals after the injection of mercury into the air-tubes or bloodvessels. The 
inhalation of vegetable or animal dust or particles does not appear to be so 
injurious, except in the case of the feather-dressers, brushmakers, and flock- 
eiuders. According to M. Benoiston, the average mortality in the former &om 

eihisis only amounts to 7^ per cent for males and 1 1^ for females. The in- 
*ioiis character of these employments may be explamed, when we consider 
the irritating character of particles of feathers and hair, and how little they can 
be soltened or decomposed by the animal fluids. It has been maintained that 
the production of tuberculous disease in these different emplojrments, is due as 
mueh to a bad state of the constitution induced by confinement, abuse of spi- 
Tituous liquors, &c. as to the local irritation : we do not deny that this may have 
a share; but the greater influence of the perpetual local irritation is apparent 
finom the fket, that in other occupations in which the confinement and habitis 
are quite as bad, not one fourth so many die of consumption. 

2, 3. We may well consider the second and third classes of cases together,. 
fyr in both the disease has its root distinctly in a state of the constitution, and 
they are distinguished only by an occasional or local cause being obviously 
addied.in one class, and not in the other. Unfortunately these form the most 
niiraerous group of consumptive cases, and those over which, when once formed^ 
medicine has but little controL The cachectic condition of the system which 
precedes the formation of tubercle, as well as the circumstances that seem to 
aocasion it, fully correspond with the pathological views which we have taken of 
its nature. Imperfect nutrition, whether fnna deficient or improper food, or 
ftom a permanently disordered state of the digestive or assimilative organs ; 
nnhealthy air, whether from closeness, humidity, or impurities; long continued 
exposure to cold, as from insufficient clothing, where there is not enough vas- 
euUir irritability to lead to inflammation ; depressing passions, such as disap- 
pointed love, anxiety, or distress from reverses of fortune or other severe 
calamity; venereal excesses ; repeated courses of mercury; profuse and very 
weakening discharges; adynamic fevers, and the atonic state that sometimes 
sneoeeds to exanthematous fevers; irregularities of the uterine function, es- 
pecially those that lead to chlorosis ; the sudden suppression of habitual dis- 
ebai^^ or of long established cutaneous eruptions ; these singly or combined 
iu*e &e most common causes of the constitutional origin of tuberculous disease. 
They all tend to destroy the balance of the functions and diminish the tone of 
the system, and with it that rich flbrinous and vital condition of the blood, by 
which proper nutrition and the organic flinctions are sustained. The impo- 
Yerished blood, defective in that vital albumen with which the tissues are fed 
and renewed, deposits in its stead a degraded matter, imperfectly or not at all 
organisable, like that resulting from the lower degrees of local irritation or 
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inflammation. The lungs, the 1 jmphatic glands, and a few other organs, become 
the first seat of these deposits, because their textures are in fuller relation with 
the blood than those of other parts are ; and if there be in these organs also a 
congestion, an irritation, or an inflammation, the deposition becomes more ex- 
tensive and rapid in proportion: although the inflammationbe acute, it may also 
produce organisable lymph, together with the degraded albumen, tubercle ; so 
also we find, that according to the natursl activity of the nutritive process will 
be the rapidity of the tuberculous deposition and the progress of the disease. 
In young persons nutrition is most active, so is consumption more commonly 
spontaneous and rapid ; and at no period is this more manifest than between 
the ages of eighteen and twenty-five, when growth becomes completed, yet the 
vessel and their blood do not immediately lose their habit of deposition. 
This view also corresponds with the fact stated by Andral, Lombard, and others, 
that of young persons, consumption shows itseif earliest in females, in whom 
growth is sooner completed tlum in males. But throughout the whole period 
of childhood and of youth, tuberculous disease is very common, and under 
the influence of the causes already enumerated, is more easily engendered than 
when nutrition is less active. From the tables collected in the work of Sir 
J. Clark it appears that more than one fourth of those who die from birth to 
puberty are affected with tuberculous disease. We can understand why this 
morbid nutritive activity, this disposition to deposit tuberculous matter, should 
be particularly shown in women after the completion of utero-gestation, and 
in persons on the speedy healing of large suppurating wounds^-circumstances 
which, as long as tiiey continue, are known often to suspend the progress of 
consumptive disease. 

Our limits will not permit us to go into many further details respecting the 
causes of tuberculous disease or of tibe each ctic condition op which it depends. 
Sir James Clark lays much stress on abdominal plethora, or congested state of 
the portal system of bloodvessels, as the chief cause of this condition ; and there 
are many facts which favour the opinion that congestions of various internal 
parts frequently precede the development of consumption ; but it is a question 
whether we may not take a link higher in the chain of causes, and view de- 
fective or irregular action of some of the principal secreting organs, or of the 
capillary circulation in general, as the precursor of these congestions. Signs 
of such defective action occur in scrofuloos constitutions more constantly than 
those of abdominal plethora, and are manifested in coldness of the extremities, 
blueness of the nails, flushing of the face, a dry harsh or a flabby state 
of the skin, relaxed throat, scanty and high-coloured urine, irregular bowels, 
uncertain appetite and variable strength. In many cases pulmonary consump- 
tion has been preceded by such a condition of the system, and in such in- 
stances the disease may begin very gradually without any very obvious ex-, 
citing cause, or it may be suddenly developed by an inflammatory or febrile 
attack. It must however be confessed, that such a condition of the system is 
often met with without being followed by consumption ; and not a few cases of 
consumption occur without appearing to be preceded by any such disorder of 
the health. 

The hereditary origin of tuberculous disease is established by the con- 
current testimony of almost all writers, and it may be considered one of its 
most fertile sources. Sir J. Clark says that it is transmitted more often to the 
younger than to the elder children of a consumptive family ; and he believes 
that a deteriorated state of the health in the parent from any cause, such as 
gout, severe dyspepsia, cutaneous diseases, debility from disease or from age, 
may give rise to the scrofulous constitution in the offspring. The same writer 
has very judiciously remarked, that even in those not inheriting it, a disposition 
to tuberculous disease may be readily induced by bad nourishment, confine- 
ment in impure air, and neglect of cl manliness during the whole period of thdr 
growth, and more especially in early years. A child under such circumstances, 
although bom in health and of robust parents, becomes pale and thin, with a 
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tumid abdomen and enlarged glands, and fetid evacuations; and unless speedily 
removed from these unfavourable circumstances, soon dies of some form of 
taberculous disease. The same thing is observed of the lower animals : thus, 
the cows confined in close stables in towns, become tuberculous ; and rabbits 
may be rendered so in the course of a few weeks, by keeping them in a close 
damp place, and giving them only poor food. Partly to the confinement must 
be ascribed the fkct that many of the monkeys brought to this country die 
taberonlous ; but the change of climate must also be considered a chief cause, 
for negroes who come to tMs country are especially liable to phthisis. 

Phthisis prevails more in temperate than in hot or very cold countries. It 
is the cause of nearly a third of the mortality in London, and not much less in 
Paris ; whilst in Russia and in the East Indies, it is far less prevalent In the 
lYest Indies, however, it appears from the tables of Sir James Clark to be very 
destructive among the negro troops, where it constitutes one half of a large 
mortality ; and in the East Indies a considerable number of Malays, Cafires, 
and Indians, fall victims to the disease, which constitutes fh>m one eighteenth 
to one seventeenth of the mortality, while among the Europeans it does not 
cause one in 500 deaths. 

Diagnosis. Having already entered pretty fully into the signs and symptoms 
of tubercles of the lungs, it will not be necessary to dwell long on the subject 
of diagnosis. In the greater number of instances the features of the disease, 
together with the physical signs, are quite distinctive; but it often happens that 
the early stages are rendered obscure by certain complications, and it becomes 
difficult to distinguish, whether, in addition to the more obvious disease, tuber- 
cles are present or not These complications are chiefly bronchitis, pneumonia, 
and pleurisy, and the diagnosis is to be made between them combined with 
tubercle, and the same simple. 

Acute phthisis often begins with the signs of general acute bronchitis, accom- 
panied by much febrile irritation. But when tuberoles are present, the sound 
on percussion is more or less impaired; in some parts of the chest the quick- 
ness of pulse is unusually great; there is more tendency to night perspirations 
than in simple bronchitis ; and the symptoms, instead of reaching an acme and 
then declining, with a change in the expectoration and in the character of the 
rhonchi, continue, and even increase, whilst the patient daily loses strength and 
flesh. In the generality of cases, simple bronchitis prevails most in the middle 
and lower parts of the chest; that accompanying tubercles always extends to the 
upper, and often occupies these chiefly. The complication of tubercle with 
pnenmoniay which is a very acute form of phthisis, may be generally dis- 
tinguished from simple pneumonia, by its commonly occupying both lungs, 
and progressing from above downwards ; from the less rapid increase of die 
consolidation, by the decidedly hectic form of the fever after the first few days ; 
and by the early production of the signs of cavities, accompanied by copious 
pnrilaginous expectoration, and sometimes hemoptysis ; none of these signs 
are usual in simple pneumonia. To distinguish in a case of pleuritic efEusion, 
whether tuberoles are present or not, may be a matter of great difficulty. With 
regard to the compressed lung of the affected side nothing can be determined, 
and as there is no longer a standard of comparison for the sound side, absolute 
signs alone can be depended on, such as decided dulness, bronchial or cavernous 
broathing, or pectoriloquy under the clavicle, or a permanent mucous or sub- 
crepitant rhonchus. In the entire absence of these, and when the respiration 
is. clear and puerile throughout that side, aud the general symptoms and the 
aspect of the patient is not tuberoulous, it may be presumed that there are no 
tubercles. 

We have before adverted to the difficulty of distinguishing between simple 
chronic bronchitis and that accompanying limited or early tuberoulous disease; 
and we must refer to the description of the physical signs for the chief means 
of diagnosis. Without attention to the physical signs, chronic pleurisy is very 
liable to be confounded with phthisis ; tiiey never ML to famish a dii^osis in 
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the much more complete dnlness and absence of respiration in pleiirisy» 
ticolarly in the lower part of the chest, on one side only ; in the enlargemevl 
of this part and the smoothness of the intercostal depressions, which contmst 
strongly with their sunken condition in phthisis. When the effusion has boen 
partly remoYcd, and partial contraction of the chest taken place, although firom 
the dilatation of the tabes there may be pectoriloquy and other signs of cavitios, 
yet the alteration of shape affects the side more extensiyely than phthisis does, 
and a perfect dulness remains in the inferior parts, which is quite unlike the 
condition induced by phthisis. The different character of the expectoraticm 
also will form another ground of distinction. Dr. Stokes thinks that tubercles 
are not uncommonly produced during the absorption of an empyema, and 
mentions as their signs, the occurrence of symptoms of new pulmonary disease^ 
with hectic, quickened pulse, an increasing dulness and signs of irritation nndisr 
the clavicle or scapular ridge* 

Phthisis is sometimes disguised by chronic laryngitis ; the affection of the 
voice, character of the cough, and other symptoms directing attention ex- 
clusively to the larynx; hut we have before remarked that extensive ulceration 
of the larynx is very commonly accompanied or succeeded by pulmonary 
tubercle ; and on careful examination, the signs of this may generally be found 
under one or both clavicles by the respiration or by percussion, if not by the 
voice. 

There is one kind of lesion which, even in its physical signs, is liable to be 
mistaken for tuberculous excavations ; this is dilatation of the bronchi. This 
may be the seat of a coarse gurgling rhonchus, cavernous breathing, and pec* 
torUoquy ; and the accompanying chronic bronchitis often causes also pamlent 
expectoration. The situation, greater extent, and more stationary character of 
these lesions may serve to distinguish them : they most commonly occupy tlie 
scapular, mammary, and lateral regions, and not the in£nichivian : they 
usually extend over a considerable space, but do not tend to spread as tnber* 
eulous cavities do. Ag^ain, if they arise fi*om disease in the bronchi only, th^ 
do not impair the sound on percussion so much as phthisis does ; and vf they 
miginate in pleuro-pneumonia, the dulness is much more complete, is confined 
to one side, and is accompanied by a more marked contraction than that whieh 
oecurs in phthisis. But the general symptoms should also be taken into ae- 
count There is seldom with dilated bronchi the degree of hectic emaciatioa 
which oecurs in phthisis; and when they arise from condensation of the lung, 
there are often mdema and general dropsy, which are not common in simple 
phthisis. 

Prognotia, In a disease which causes so large a proportion of the mortally 
of the human race, it may well be supposed that the prognosis is generally most 
unfavourable : until Laennec discovered sure means of detecting tuherculooy 
lesions, and also proved by anatomical researches that they are sometimes cured 
by a natural process, it was generally believed that they were quite incurable, 
and must sooner or later prove ihtal. In making these discoveries, Laennee 
altered the state of our knowledge, chiefly by showing those to be cases of oon* 
sumption which were formerly not admitted to be such, simply because th^ 
recovered. After the diagnosis has been distinctly made by aid of the phy^ 
sical signs, and the disease proved to be tuberculous, the prognosis is to he 
formed chiefly through the general symptoms. The extent of the pulmonary 
lesion may, indeed, only be determined by the physical signs, the dulness ii 
percussion and respiration, the rhonchi, resonance of the voice, and signs of 
excavation, whether they are confined to a small space or extend to a consid^^ 
able portion of both lungs ; and, in the latter case, the rapid progress of the dia«' 
ease to a fatal termination maybe at once prognosticated. But where, as is often 
the case, the physical signs establish the presence rather than the amount of the 
disease, we must refer to the state of the general health, to determine the prOi' 
bable time during whieh the constitutional strength may struggle against the diS' 
ease, and the chance, if there be any, that it may get nd of it When the ecngh 
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anddyspniea are distressing, with copious pfamlent expectoration ; tli6 poise oon- 
stamtly quick $ the accessions of hectic severe, irith or without night sweats ; 
file loss of strength and flesh considerable and progressire, — no hope can be 
entertained with regard to the result, which will terminate unfkyourably in 
a short time. When the dyspnoea is considerable, death generally takes place 
before the emaciation is extreme ; and this is commonly the case in acute 
j^lithisis, and where the fatal termination is caused by an inflammation or hie- 
morrhage of the lungs supervening on the tuberculous lesion. In such cases, 
oedema of the feet, &ce, and other parts sometimes precedes death. But in the 
less rapid cases, and those which run their full course, the emaciation is ex- 
cessive, and nothing increases it and the weakness so much as the colliquative 
diarrhoea, which generally occurs in the last stage of the disease. Shortly be- 
Ibre death, the expectoration is sometimes suppressed, and sometimes it is 
changed in appearance, being a dark dirty green, or a reddish purilage with no 
mixture of mucus or froth. 

The progress of the more prolonged cases is rarely uniform ; H is marked by 
a series of attacks of increased 8}'mptoms, with a temporary amendment be- 
tween them. This increase is generally referred to the weather, or increased 
exertion, and under favourable circumstances may be decidedly checked. Thus, 
patients often pass several years, losing ground in the winter and spring, and 
rallying somewhat during the summer, until, at length, they sink either under 
an attack severer than usual, or flurly consumed by tiie reiterated attacks of the 
disease. In some cases the improvement is more decided and lastbg : the fever 
abates; the pulse loses its frequency; the cough subsides, and the expectoration 
becomes mucous and nearly ceases ; and, in a few instances, the disease is 
entirely removed, and the flesh and strength restored. The local signs that 
countenance the hope that such an improvement may be lasting, are, a diminu- 
tion of the pectoriloquy, cavernous breathing, and other signs of the excava- 
tions, the restoration of some vesicular respiration and sound on percussion to 
the part, whilst in the rest of the lungs the sounds are natural There can 
be little hope of permanent improvement if there is strong hereditary predis- 
position, or marked symptoms of tuberculous cachexia, or any functional or 
constitutional disorder which materially impairs the general health. 

Treatment We have been led to conclude that the most important elements 
in the production of phthisical lesions are, a state of constitutional weakness or 
defective nutrition, and a local vascular irritation or congestion : these elements 
predominate in various proportions in different cases, and will require a corre- 
sponding variation in the treatment ; but in almost every case, both the con- 
ttitutional and local causes must be duly investigated and tleated, or success 
will be only a matter of the most incalculable and irrational chance. In 
treating of the causes of consumption, we arranged cases in three groups : 
1. Those arising fh)m local disease ; 3. Those originating f^om constitutional 
disorder, or hereditary predisposition, without an^ known previous local dis- 
ease ; and, 3. Those arising from local disease m subjects of hereditary or 
acquired scrofulous or phthisical constitution. In the two last, constitutional 
eauses are recognised ; and in the first, the local disease may act, not only by 
developing in the lungs lesions which tend to run a phthisical course, but also hy 
ii^uringthe functions generally, so that here too a constitutional cause becomes 
added. In no case, therefore, should we exclude constitutional treatment from 
1L prominent place in the management of consumptive patients. It is where 
local disease has been the chief cause of the mischief, that we have the best 
dhance of curing consumption, and the more so in proportion as the local lesions 
are limited, and the constitutional powers little impaired. 

The chief indications in the treatment of tuberculous disease are, to dimi- 
nish those local irritations and congestions that lead to the formation of the 
indurations or tubercles ; to correct the condition in the system which de- 
grades the nutritive process, and disposes to the deposition of imperfectly or- 
gttiised products ; to promote the removal of those already deposited ; ttnd <o 
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treat troablesome symptoms and accidental complications. These indications, 
will predominate very differently in different cases, and in the different stages, 
of similar cases ; and although all should generally be kept in view, it will be 
more conyenient to consider the treatment in relation to the stages of the dis- 
ease than to these separate in<tications. 

First stage. The symptoms of the early stage, that of the indurations, are 
those especially of vascular irritation and obstruction ; hence this is the period 
at which antiphlogistic and counter-irritant remedies avail most. General 
bloodletting of from four to eight ounces, repeated every week or ten days, 
were highly recommended by Mortem, Dovar, FothergiU, and Pringle, and 
more recently by I>r. Hosack of New York, and Dr. Cheyne of Dublin. The 
practice is still much pursued in this country ; and if judgment be used with 
regard to the vascular strength of the subject, it is one of the most important 
agents which can be employed. We would, however, with Sir J. Clark, limit 
its use to cases in which there are marked signs of plethora, or of pulmonary 
inflammation, congestion, or hsemorrhage ; and in other cases, and subsequently, 
prefer moderate local bleeding by leeches below the clavicles. The latter 
measure should be repeated whenever an increase of pain or cough, with a 
bloody tinge in the sputa, dulness on percussion, and irregular respiration or 
rhonchi under the clavicles, indicate a congested state of the lung about the 
suspected indurations. 

La cases of greater debility, or where there appears to be a def<^ of blood 
in the system, blisters or other counter-irritants are more suitable than blood- 
letting. One of the best agents of this kind is a saturated solution of tartar- 
ised antimony, to be rubbed in below the clavicles twice a day, until a papular 
or semi-pustular eruption is produced. The friction should be renewed from 
time to time when this eruption dies away, as the symptoms may require it 
We have sometimes added hydriodate of potash to the solution, with the effect 
of rendering it more irritating, and perhaps of acting favourably on the con- 
stitution by being partially absorbed. Issues and setons cause too much irri- 
tation of the system to be useful in this stage. A more moderate and general 
counter-irritation may be produced by sponging the whole chest once or twice 
a da^ with salt and strong vinegar, or with a liniment of oil of turpentine, 
acetic acid, and olive oil mixed by aid of the yolk of an egg, as recommended 
by Dr. Stokes, or with ammoniated liniment in various degrees of strength. 

The efficacy of internal sedative or antiphlogistic remedies is more doubtful; 
except so fiir as they tend to diminish the irritation of the cough and the pain. 
Thus digitalis, hydrocyanic acid, and colchicum may, in some cases, subdue a 
temporary vascular excitement, and thus give relief; but the utility of con- 
tinuing them long with the view to permanently reduce the pulse, may well be 
questioned ; for uiey may thus do more damage to the constitution, than give 
relief to the irritation. In case of increasing bronchial or parenchymatous 
inflammation, or of fever, salines, antimonials, and other means of increasing 
the fluid secretions, will be proper as usuaL 

The narcotic remedies, such as opium, conium, hyoscyamus, belladonna, 
aconite, and hydrocyanic acid, are occasionally useful to allay cough and {Miin, 
especially when these symptoms are associatCKi with high nervous sensibility 
or a tendency to spasm ; but they have no influence on £he Incipient phthisical 
lesions, or on the inflammations or irritations accompanying them; and unless 
g^ven judiciously, they may disorder the gastric and alvine function, and thus 
iigure the state of the constitution. 

But are there no remedies which will promote the removal of the indura- 
tions themselves ? We can answer this but doubtingly ; but if we may be 
guided by analogy, we might be led to hope that the removal of morbid de- 
posits, when recent, may be facilitated by the aid of certain medicines. ^ Thus 
we see tumours of various kinds, enlarged glands, and depositions in the 
joints, sometimes reduced under the use of mercury, of alkalies, or of iodine ; 
and although there are many forms of deposit on which these remedies ex« 
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Seise. DO influence, . and others in which their power is very equivocal, yet 
e limits of their action are not so defined as to prove that all the kinds of 
induration . which precede tuberculous deposit are quite beyond their reach. 
The influence of these remedies in promoting the absorption of the simpler 
products of acute inflammation is scarcely doubted ; and arising, as the lesions 
of phthisis occasionally do, from acute inflammation, and presenting various 
gradations which remove them only step by step from its products, it would 
be unreasonable to assert, without sufficient evidence to prove it, that they are 
wholly beyond the reach of such medicines. Dr. Stokes considers that the 
strumous inflammation which constitutes incipient phthisis, may sometimes be 
arrested by a course of mercury producing ptyaUsm ; and he gives two or 
three cases to show the success of this mode of treatment. He admits, how- 
ever, that its utility needs confirmation, and its exhibition must not be Ughtly 
attempted. It may, perhaps, be useful where the pulmonary lesion originate9 
in acute inflammation, which has not proceeded to suppuration ; otherwise its 
influence is generally so injurioos in scrofulous constitutions, that we cannot 
advise its employment This does not apply to its occasional use as an ape- 
rient, which is generally beneficial in this, as well as in other chronic diseases, 
in which the abdominal secretions need its aid. 

Sir James Clark, on the ground of Dr. Carswell*s view of the usual seat of 
tuberculous matter, has recommended anew the old practice of a course of 
emetics in the early stage of phthisis. The testimony of several English 
writers of the last century, Morton, Parr, Reid, Marryatt, &c., is strong in 
favour of the success of emetics in arresting and even curing the disease ; 
but as we know that they did not possess the means of distinguishing phthisis 
in its early stages from other affections, we lose much confidence in their testi- 
mony. Nor are we disposed to trust implicitly the report of the only recent 
authority, Dr. Giovanni de Vittis, whom Sir J. Clark adduces : he states that 
in, less than four years, 176 cases of phthisis were discharged from the hospital 
perfectly cured^ 47 in the first stage, 102 in the second, and 27 in the third. 
But although these statements are too strong to be accepted without reserve, 
they are sufficient to warrant a further cautious trial of this method of treat- 
ment, in cases where there is sufficient strength to bear it Various emetics 
have been recommended. Dr. De Vittis gave half a grain of tartar emetic in 
a tablespoonful of sweetened infusion of elder flowers, repeating the dose in 
fifteen minutes if necessary. This practice was pursued every morning and 
evening ; the diet being farinaceous. Clark prefers an emetic of ipecacuanha 
or sulphate of zinc, or sulphate of copper, using only a little fluid during its 
operation, and for this purpose warm camomile tea is best It may be given 
every day or less frequently, according to the urgency of the symptoms. 
Several writers assert that emetics may be continued every other day, and 
even ofrener, for months without inconvenience. Sir J. Clark says, " There can 
be no doubt that the physicians who employed emetics thus extensively, were 
fully assured of the advantages which they produced ; and their patients, we 
may conclude, must have been equally sensible of the benefit derived from, 
them, otherwise it is scarcely credible that a practice so disagreeable would 
have been prescribed or persevered in." The same author supposes the action 
of emetics to be in great measure mechanical, dislodging the tuberculous- 
matter, which, according to Dr. Carswell's notion, is first deposited on the free 
surface of the bronchial membrane. We would rather ascribe their beneficial 
operation to their powerful impression on the whole vascular and secernent 
systems, which tends to remove local congestions and obstructions, and ta 
render all the secretions more fluid and free. It is not probable that this un- 
pleasant practice will be sufficiently adopted or pursued as to be extensively 
usefrd ; and there are many cases in which it cannot be even attempted. 

We expect more from a much more manageaole remedy, which we believe 
also to be capable of promoting the removal of phthisical lesions in their early 
stage, or of retarding their increase. This is iodine, in combination with dif- 
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ferent bues. We have been in the habit of giving it in incipient tst»H of 
oonsomption for the last twelve years. Dr. Baron of Gloacester, Dr. Morton tif 
Philadelphia, and several others, have also spoken strongly in favour of this 
remedy. The fbrm which we have found to agree best is the hydriodate of 
potash in small doses (two or three gr.) three times a day with twenty or thirty- 
drops of liquor potass»« in decoction of sarsaparilla, infusion of calumbo, or 
distilled water, according to the state of the system } adding a little tincture of 
henbane, digitalis, ipecacuanha, wine, or other medicine that the predominant 
symptoms may indicate. Where there is a tendency to feverish irritation, it 
may be given in a nitre draught ; where there is vascular debility, it may b6 
combined with mild tonic infusions. In chlorotic and In exsanguine scrofulous 
subjects, the iodide of iron is a suitable form ; when it is borne, not causing 
headach and fever, or increase of cough, it rarely fails to improve the state of 
the general health ; but it should always be combined with occasional local de* 
pletion, or external counter-irritation of the chest. When iodine agrees (and 
by varying its form and combination it may generally be made to agree), it in- 
creases all the secretions, and seems to give increased activity to the whole 
capillary system. In cases of gastric irritation, with pain in the stomach or 
heat in the throat, thirst and florid-tipped tongue, it should be suspended, 
and a dose or two of hydrarg. ^ cretH gi't^en, followed by a few small doses of 
castor oil or a saline aperient ; and after a few days the hydriodate of potash 
may be resumed, guarded by the frequent use of a forinaceous diluent. 

But even in the cases in which phthisical lesions are most limited and merely 
nascent, we must never forget that it is not these lesions alone that we hope to 
remove. Their very presence in the system, or the operation of the constitu- 
tional or local cause that produces them, may lead to the formation of more ; and 
in our treatment of the local causes, we should ever endeavour to remove those 
low degrees of vascular irritation, or that unhealthy condition of the nutrient 
matter of the blood, which, singly or combined, occasion the deposition of tu- 
berculous indurations. But the constitutional treatment is also of the utmost 
moment ; and in this we should seek for all those circumstances and agents 
that may best promote the due action and balance of all the functions. The 
purest air, and the most suitable climate for regular and ample exercise in it ; 
the most nutritious food that the digestive organs can easily assimilate, and that 
the vascular system can bear without excitement ; such remedial agents as 
give at once tone to the system, and promote the free action of all the secreting 
organs, together with friction, exercise, and proper clothing to maintain the 
activity of the superficial circulation ; — these are the means which are rationally 
indicated to fulfil the object of improvement of the general health. But these 
means most be much varied to adapt them to the wants and capacities of indi- 
vidual cases, and it is in the study of these, and in the power of adapting thd 
means to them, that the ability of the practitioner is seen. 

Of remedial measures, those already named in relation to the local lesions 
and particular symptoms, may be combined or modified so as to act favourably 
on the functions at large. This is especially the case with iodine. Occasional 
mercurial and saline aperients will be generally needed to prevent internal 
congestions, and to promote the sufficient action of the abdominal viscera ; but 
they should not be carried to excess, and their operation should be aided by 
due attention to diet So also the functions of the kidneys and the skin may 
in particular cases be ameliorated by the aid of medicines ; but the more that 
can be done by clothing, diet, and regimen, the better. Clothing, in particular, 
should be most carefully attended to ; we have in it the means of affecting, 
sometimes powerfully, the whole vascular system ; and if so regulated as to 
maintain a permanently warm and supple, but not relaxed state of the whole 
svLFface and of the extremities, it would prevent many of those f^sh colds and 
exacerbations which are the great bane of phthisical invalids. In case of these 
aggravations, which commonly consist in an increase of bronchitis, but some* 
t&tes are pneumonie or pleuritic, the remedies for ^ese affieotiona must be 
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cautiously resorted to ; always limited by the reflection that we are treating a 
subject that may already be weak from disease, in whom the restorative powers 
are lower than usual, and in whom the permanent source of irritation in 
the lungs will preclude that complete relief that antiphlogistic measures may 
give in simple inflammations. 

In case of hsemoptysis, much care is requited to remove the cougestion or 
vascular fulness which occasioned it, before attempts be made to arrest it with 
styptics ; otherwise the congestion may pass into inflammation, which occur- 
ring in a lung tuberculated and consolidated with hsemorrhage, is particularly 
destructive. Moderate repeated bleedings from the arm, or by cupping, and the 
use of tartar emetic in small doses, not sufficient to cause vomiting, together 
with digitalis and nitre, and morphia in case of nervous agitation, are the mea- 
sures which we have found most availing. If, in spite of this, the haemoptysis 
continue to any amount, the superacetate of lead, in the doses of two or three 
grains, with half a grain or less of the aqueous extract of opium, should be 
given every two hours, or as often as the urgency of the case may require. 
Fluid drinks in any quantity, especially warm, must be carefully avoided. 
Slight cases of hsemoptysis are sometimes effectually treated by a saline aperient, 
with diluted sulphuric acid ; and freely opening the bowels always uds to pre- 
vent the return of hemorrhage. 

Pure country air is almost indbpensable to give any chance to the consump- 
tive. If the disease be limited and ciironic, and circumstances prevent him 
trom giving up his employment in town, he should at least sleep in the country, 
and take every opportunity of longer absence. But the country must be dry, 
and not too much exposed to the east and north ; otherwise it may only change 
the evil from cachexia to inflammation. There is no air which is so truly an 
antidote to the poisonous effects of a town residence, as that of a dry sea coast ; 
and the more open this is for the summer, and the milder and more sheltered 
for the winter, the better for the consumptive. The beneflt that patients often 
quickly experience from the change is most striking, even in the more advanced 
stages of consumption. To proflt fully by the influence of pure air, the patient 
should be as much out of doors as the weather will permit ; and use as 
much gentle exercise, both by walking and riding on horseback, as the state of 
the strength will allow, without inducing much fatigue. To those who bear 
them pretty well, sea voyages are sometimes highly beneflcial ; during the 
summer season, these may be confined to yachting about our coasts or crossing 
our seas ; but the voyage to India, the Cape, to Madeira, or to the Mediterra- 
nean, may, with advantage, be made at a later season, with the view to pass the 
winter in these more genial climates. Of places for winter residence abroad, 
Madeira, Rome, and Nice are generally considered the choicest spots; we much 
prefer the former. Were there suitable accommodations for English invalids, 
we have reason to believe that parts of the north coast of Africa, particularly 
Tunis, would afford a climate better suited to the consumptive than any other 
of the Mediterranean. Of the milder spots in our own islands, the Undercliff 
in the Isle of Wight, Torquay, and Hastings, and the Cove of Cork, are those 
most favoured ; but many places on the southern and western coasts, also pre- 
sent many advantages in point of mildness and equality of temperature, over 
all inland situations. When circumstances do not permit removal to these 
spots, and even in them in severe weather, the patient must be kept to rooms 
moderately and equally warmed (from 5&° to 65^, according to the feelings), 
and as airy and well ventilated as they can be made without risk of draughts 
of air. 

The diet in the early stage of consumption should generally be of a mild and 
nnstimulating character, consisting chiefly of milky and farinaceous food. Some- 
times white fish and chicken may be allowed ; and a state of vascular de*- 
bility, or previous habits, may make the plainer kinds of meat necessary ; but 
this is especially the period of irritation or congestion, and more mischief is 
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likely to result fhna repletion than from moderatioB. For the same 
fermented Uquora are not generally admissible at this period. 

Second and third ttaget. When the signs and symptoms annocmce that ti» 
tubercles are softened and cavities in the lungs formed, it will generally be 
necessary to modify the treatment in some degree, for the constitntioBal de* 
bility then commonly increases, aod the irritations may have diminished, or 
at least have not kept pace with the progress of the disorder. Here depletions 
are less needed, and worse borne ; and a somewhat tonic plan of treatment, 
with some of the preparations of bark or iron if they can be borne, and 
more generous diet, with meat and malt liqaor, may often be adopted with ad- 
rantage ; still counter-irritation will prove useful m most cases, and in tiiese 
stages those kinds which cause a purulent or mucopurulent secretion will 
generally produce most benefit In fact, the same abatement of irritation 
which we have before described to accompany free paruleot expectoration, 
will in some degree follow from this external suppuration, without the wasting 
and harassing effect of such a discharge from the lungs. With this external 
outlet as a sort of safety valve, strengdiening medicines and nourishment may 
be borne ; and there is less risk in restraining any excessive secretion which 
may take place from the lungs, the bowels, or the skin. Much attention is 
necessary to keep up the artificial discharge, whether it be by the formation 
of successive crops dT pustules, by tartar-emetic solution or ointment, or some 
similar suppurating liniment, or by a seton or issue. If it be suddenly checked, 
there will in all probabiUty be an increase of pulmonary irritation, perhaps 
attended by the deposition of more tuberculous matter. In slighter cases, or 
where the weakness or irritability forbids these measures, occasional blisters, 
or the frequent use of milder liniments, containing tartar emetic and hydrio- 
date of potash, or diluted nitromuriatic acid and oil of turpentine, are often 
productive of some benefit 

In the softened tuberculous and ulcerated stages of phthisis the constitutional 
powers especially need support ; and it is then, more particularly even than 
in the first stage, that the general measures are required ; but unless the disease 
be limited in extent there is, for the same reason, less hope of their success. 
The disease has existed longer, and passed into a stage in which it is more 
likely to have tainted the system. The preparations of iodine and other 
tonic alteratives should be used more freely ; and the general health supported 
by all the medical and hygeian circumstances that can be brought to bear on 
it There are vomicse to be evacuated, and the object is to assist nature in ef- 
fecting this object; in protecting the lungs from further injury during this pro- 
cess, and in effecting the healing of the fistulous cavities which are left. The 
means already recommended to strengthen the general health, are those which 
most conduce t/) these ends ; but it is necessary to advert to some topical 
measures which have been supposed to promote greatly these objects. These 
are the direct application of certain gases or vapours to the lungs themselves, 
by means of inhalation. The only agents to which wc need advert as having 
been by good authority reported to be useful, are chlorine, the vapour of 
iodine, and that of tar. The last was recommended by Sir A. Crichton. The 
vapour is diffused through the patient's chamber, by heating the tar to gentle 
ebullition, with a little carbonate of potash to retain the irritating pyroHgneous 
acid. From the more extensive trials of Dr. Forbes, it appears that this remedy 
was often injurious and seldom of marked benefit in phthisis, but in bronchial 
disease it proved salutary. Dr. Morton of Philadelphia, and Drs. Hufe- 
land and Neumann of Berlin, are stated by Sir J. Clark to have reported more 
ftivourably. The inhalation of chlorine was first recommended by M. Oannal, 
and several French physicians have spoken fiivourably of it Sir C. Scuda- 
more reports that he luis effected several cures by the inhalation of chlorine 
with the vapour of tincture of conium or some other narcotic. Sir J. Clark 
states, thst in several instances in which he tried it, it relieved dyspnoea and 
apparently suspended the progress of the disease. Our own experience of 
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te mbaiataon of chlorine is not ikTOurable ; haying generaUj found li jb* 
erease the cough and other symptoms of irritation ; Dr. Stokes reports to tht 
Mme effect. But we should expect some benefit from it, where there is little 
dispoaitioii to inflammatory action, particularly when the expectoration ii 
profuse and fcetid. The vapour of iodine has ateo been much extolled as a 
means of promoting the removal of tubercles and the cicatrisation of cavities ; 
bat there is not yet sufficient evidence in its jfibvour to warrant ua in reeom- 
mending it. The usual modes of inhaling these vapours (through tubes 
sdapted to a bottle containing hot water with a certain addition of the chlorine 
or iodine to it) have always appeared to us oljectionable, inasmuch as the 
tabes are generally too small, and the effort of inhalation is irksome to moat 
patients. It would be much easier to use a large open vessel of hot water, 
such as a basin or jar, and add to it, by degrees, the required quantity of 
hquid chlorine, or tincture of iodine ; or place it in a saucer floating on the hot 
water ; the patient might then approach his nostrils as near as he can bear 
without canaing him to cough. This might be repeated twice a day or oftener. 
Dr. Corrigan has devised an apparatus by which the liquid chlorine or iodiae 
can be made to drop slowly into a vessel of water kept boiling by a lamp. 
He found that when iodine is diff'used in this mode through the apartment of 
the patient for some time, it could be detected in the urine. 

It is not unlikely that by very judicious management, the inhalation of va> 
nous agents may sometimes coiKluce to a healthier and healing action in the 
interior of ulcerated lungs. But we must chiefly look to the improved state of the 
constitution for this healthy action, and for what is of more immediate moment 
— a cessation of that disposition to deposit more tuberculous matter in otiier 
parts, which too commonly prevails during the softening and the evacuation of 
tubercles. 

In very many cases, alas ! no means will stay the progress of consumptive 
disease, and the utmost that we can do is to give temporary relief to the more 
distressing symptoms ; to the cough, sometimes by a leech or two over the wind- 
pipe, but more commonly by various narcotic remedies, such as conium, hyoe- 
cyamus, hydrocyanic acid, and particularly opiates, of which the compound 
camphor tincture, and Squire's solution of bimeconate of morphia in small 
doses, we have found the best ;' to pains in the side, by a mustard poultice, a 
turpentine fomentation, and if these fidl, by a few leeches or a blister ; to die 
dyspnesa, by ether and ammonia, or paregoric, or tincture of lobelia, or, according 
to Sir J. Clark, by extract of stramonium, half a grain in the day ; to the hectic 
heats, by sponging with tepid vinegar ; to the sweats and to excessive expec- 
toration, by acid and tonic mixtures ; to the diarrhcea, by astringents, preceded 
by a mercurial aperient, and accompanied by a suitable diet. In not a very 
small number of cases we may considerably prolong life by watobfulness and 
judicious measures. Consumption may run its course in a few weeks ; but it 
may exist in a limited and chronic form for many year^;, and such cases may 
Inward us for our attention and judicious treatment, if not by permanent re- 
cover}-, at least by temporary restoration of a moderate share of health and 
strength, compatible with the enjoyment of life, and with the fulfilment of im- 
portant duties in society. 

Prevention of tuberculous disease. The. small chance of doing good whieh 
Ae healing art possesses in tuberculous disease is a great reason why our 
attention should be directed to measures of prevention from which much 
benefit may reasonably be expected ; and it is on thib department of practice 
that our improved knowledge of the pathology may be brought to bear. The 
prevention or speedy removal of those inflammations and congestions which 
contribute to develop phthisical lesions, and of that state of strumous cachexia, 
or imperfect nutrition, from which they especially arise, constitute the indi- 
cations for prevention which pathology suggests. To fulfil these indications 
u to remove or counteract the several causes which we have specified as pro- 
ducing or increasing consumptive disease, and the means of effecting thii^ 
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comprehend many remedial and hygeianic details. It is only necessary here 
to advert to some of the more prominent 

The earliest and at the san^e time the least douhtfol caose of phthisis is he- 
reditary predisposition ; and when this has heen fully acquired, either this or 
flome other form of scrofulous disease generally ensues sooner or later. But 
it is very probable, as Sir J. Clark hajB suggested, that the formation of this 
predisposition could be in great degree prevented by attention to the health 
and alliances of successive generations. " !£,** says he, " a more healthy and 
natural mode of living were adopted by persons in that rank of life which 
gives them the power of choice, and if more consideration wer» bestowed on 
matrimonial alliances, the disease which is so often entailed on their offspring 
might not only be prevented, but even the predisposition to it extinguished in 
their families, in the course of a few generations." 

The propriety of avoiding intermarriage with those families which have 
shown proofs of consumption is obTious, as nothing is more likely to increase 
the tendency. The health of mothers during uterogestation and suckling 
should also be careAilly guarded ; and the children of consumptiye fiunilies 
must be reared from birth to maturilY with the fullest possible regard to their 
physical condition, and every precaution against causes of disease and derange- 
ment of the general health. Warm clothing, well-ventilated rooms, a healdiy 
residence, pliun nutritious food, but of due quantity and quality, regular and 
frequent but yaried exercise in the open air, as fu* as the season will permit — 
that on horseback is the best ; daily use of the cold bath, or fi%e sponging, fol- 
lowed by friction ; strict attention to the state of the excretions, and their regu- 
lation, if necessary, by diet and mild remedies, constitute the chief general 
means to be employed to fortify the constitutions of those in whom there is 
reason to suspect a disposition to phthisis. Frequent change of air, parti- 
cularly from inland to coast and the converse, is generally beneficial, as feur as 
that can be practised without incurring exposure to an unhealthy or too cold 
an atmosphere. Occasional sea voyages are sometimes of marked benefit ia 
generally strengthening the constitution. A residence for some years in a 
warm cUmate is indicated for those whose brothers or sisters have become 
consumptive in this country about a particular age ; but on their return, eyen 
although the critical period be passed, unusual care will be necessary for some 
time. So, on the other hand, those who become enervated and languid during 
the heat of summer, should resort to a mountainous district or an airy 
coast during that period. The great object is to prevent the general strengtifi 
from being lowered, or the functions deranged, by any influence whatsoever, and 
this is generally better effected by hygeian than by medicinal means ; but we 
may and often must bring to our aid tonics and idteratives of yarious kinds, 
as well as the different remedies that are required to improve the secretions. 
It is impossible to enter into any detuls, for yery different remedies may be 
best suited to different individuals ; but if there be any which are so more com- 
monly than others, these are combinations of iodine and of iron, and courses of 
saline or saline chalybeate mineral waters. With the view to strengthen the 
lungs, and to render the pulmonary system less apt to suffer from cold or 
heat, the regular practice of freely sponging the chest and whole trunk with 
yinegar and water, or salt and water, followed by yigorons friction, deserves 
especially to be recommended. It not only improves tiie tone of the respiratory 
apparatus, but diminishes the liability to bronchial affections fh>m exposure 
to cold : these affections are the most common causes of the development of 
tubercles. 
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Eneephaloid disease of the lung. — Scirrhus. — Melanosis and spurious 

Mdanosis, 

We need say little on the subject of encephaloid, scirrhous, and melanose 
disease of the lungs ; for their occurrence is too rare to be of much practiciJi 
importance, and they are not known to be influenced by medicine. They 
may occur in a circumscribed form, or pervading a considerable extent of the 
pnlmonary tissue ; and they would then produce physical signs like those of 
consolidation from hepatisation or tuberculation of similar extent, and could 
be distinguished from these only by the history and general symptoms, and 
by the absence of the constitutional indications of tubercles. They commonly 
cause death, either by their encroachment on the function of the lungs, or 
A*om being simultaneously deposited in other organs, such as the mesentery, 
the liver, the ovaries, &c. But when they occupy the lung chiefly, both 
encephaloid and melanose deposits tend in time to soften and form ulcerous 
cavities as in the case of tubercle. We have seen such cavities more than 
once in both these forms of disepse. 

The general appearance of encephaloid disease or meduUary sarcoma, is that 
of a brain- white solid, of varying consistence, with a pinker hue than that of 
tubercle, occurring either in separate tumours, which are sometimes encysted, 
or infiltrated through the tissues of the lung, and modified by their colours. 
When occurring in separate tumours, it is sometimes soft and cellular ; in other 
cases tougher, and more like the pancreas ; in others, again, it becomes of fibro- 
cartilaginous hardness. A predominance of a loose cellular and vascular 
structure in it, with patches of extravasated blood, give it occasionally the 
appearance that has obtained for it the name of fungus hsematodes. We may 
conjecture that the albuminous matrix of these products is deposited in an 
organisable form, and vascular ramifications are certainly formed through it \ 
but it is deficient in the cohesion and contractile tendency of ordinary false 
membranes ; it does not restrain the further effusion from the vessels, whence 
the tendency to growth in these productions. When encephaloid matter 
occurs in an infiltrated form in the tissue of the lung, it sometimes presents an 
appearance intermediate between that of tuberculous and that of hepatised con- 
solidations ; and unless there be portions of the diseased production occurring 
separately, it might be taken for one or other of these lesions. 

The only form of disease which we have seen affecting the lung, which 
approaches in any degree to scirrhus, is that which we have already described 
as a result of a chronic pleuro-pneumonia ; there being in these cases firm 
adhesions to the pleura, a shrunk state of the lung, and dilatation of the bron- 
chial tubes. The induration and glistening texture which the lung so changed 
sometimes exhibits, especially around the larger air-tubes, might lead one to 
suspect it to be of a scirrhous nature ; but we have seen neither the tendency 
to cancerous ulceration, nor the simultaneous occurrence of scirrhus in other 
parts, which might be expected if this induration of the lung were really of 
a malignant kind. Dr. Corrigan seems to have lately described a similar 
morbid condition, which he calls, not very appropriately, cirrhosis of the lung. 

We have met with several cases of melanosis, or black tubercle, affecting the 
lung, both exclusively, and with the same production in other parts of the 
system. We have seen it combined with encephaloid disease. The black 
matter may occur infiltrated in a natural structure, or in distinct tumours or 
deposits of an irregular cellular organisation. We are much inclined to adopt 
the opinion of Andral, that the black matter is nothing but a modification of 
the colouring matter of the blood, in which carbon is in excess, or even in a 
free state. We have seen the deposits exhibit in different parts various shades 
of colour, from the dark cruor red of hsemorrhagic engorgement to the deep 
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jet black of perfect melanosis. The intermediate colours were of a bistre or 
sepia brown. The organised texture of melanose tubercles and tumours 
presents considerable variety, sometimes approaching to the most perfect 
products of acute inflammation, being soft and cellular or membranous ; and 
sometimes having almost the totally unorganised structure of scrofulous tu- 
bercle. Probably it is only this latter form that undergoes the changes of 
•ofkening and ulceration ascribed to melanosis by Laennec ; and under these 
circumstances, such changes are to be referred to the same causes as those 
which operate in the kindred changes of tubercle. The presence and modifi- 
cation of the colouring matter of the blood seems, therefore, to be the essen- 
tial pathological condition of this disease, as an altered or deficient vitality of 
the fibrinous matter is of tuberculous affections. 

It is necessary to avoid confounding with melanosis the accumulations of the 
Uack pulmonary matter, which take place to a great extent in the lungs of old 
pec^le, especially among the inhabitants of large towns. These are probably, 
as Dr. Pearson supposed, derived from the soot inhaled with the air ; which, 
we presume, finds access to the texture of the lungs chiefly through abrasions, 
softening, or other such lesions of the bronchial membrane, which, in a slight 
degree, often result from a common cold or cough. Whether from this source, 
or, as others have supposed, from an altered state of the colouring matter of 
the blood itself, we think it is plain enough, that when once deposited in any 
oomers ont of the immediate sweep of the circulation, such as in the angles of 
lobules, near old lesions, around large vessels, and in the bronchial glands, 
there it must lie, accumulating until death, or until it is carried off by Sie de- 
struction of the tissue by some pulmonary disease. For it consists entirely of 
carbon ; and this being totally insoluble in any animal fluid, is insusceptible of 
absorption, which scarcely acts on insoluble solid matter. For the same reason 
the carbonaceous matter of tattooed skins, and the insoluble oxide or chloride 
of silver in persons coloured blue from the too long internal use of nitrate of 
silver, are permanent, and can only be removed with the skin itself. It does 
not appear that this carbonaceous deposit in general interferes materially with 
the fimction of the lungs ; but there are some curious cases on record, in which 
it has taken place so rapidly and extensively as to cause chronic inflammation 
and consolidation of a perfectly black colour, which tends to ulceration and 
the formation of cavities, as in other cases of chronic consolidations. Such 
cases are described by Drs. Gregory, W. Thomson, and others, as occurring 
pardcularly in coal-mines, and in persons labouring under bronchial disease 
whilst continually employed by the light of smoky lamps. 

The general symptoms of encephaloid or melanotic consolidation of the 
lungs, are those of obstructed breatibing or circulation, dyspnoea, lividity, and 
dropsy ; more commonly than those of consumption and emaciation, «f hich 
belong rather to tuberculous disease. This is explained by their more rapid 
development, and their not so readily leading to softening and ulcerative de- 
struction of the organ. When this process does occur, the expectorated matter 
may afford means of distinction. We have seen, in the case of encephaloid 
disease, streaky red and white purilaginous liquid sputa, and, in melanosis, a 
considerable quantity of black matter, mixed with a muco-purulent compound. 
But such cases are not common, and the expectoration is more usually that of 
the bronchitis or pneumonia that may accompany the disease. 



DISEASES OF THE BRONCHIAL GLANDS. 

The bronchial glands are not udfrequently found after death in a diseased 
state, even when no symptoms referrible to them had been manifested during 
life. We do not mean the deposit of black matter like tLat of the lungs, for 
that is so constant that it can scarcely be considered to be morbid. Hut they 
are sometimes found swollen and red, or containing caseous matter, or osseous 
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ecncretions. la diildreB they are oecasionally so enlarged hy the depositioa 
af ti^iereiilovs matter, as to press on the air and bloodvessels, and, according 
to Dr. Carswell, to produce dyspniea and symptmns of obstructed circulation. 
They somettmes soften, and become evacuated by ulceration into the bronchi 
£neephalcid disease, as well as extensive enlargement, not of a malignant 
eharMBter, may also aifiSect these glands. We suspect that encephaloid d^ease 
of the lungs gena*ally originates in this way, and spreads afterwards along the 
Tessels into the pulmonary tissues. We have also met with cases of dulness 
on perenssion on the top of the sternum, with signs of obstructed circulation 
and respiration, with simultaneous enlargement of the axillary and cervical 
g:laads, betc^ening a glandular tumour about the root of the lungs ; and all 
these symptoms gradually subsided under the use of iodine and dkalies ; so 
we ooDchide that the tomour was simple glandular enlargement Considerable 
tumours of the bronchial glands might perhaps sometimes be discovered by 
dulness on percussion on the upper portion of the space between the clavicles, 
and on the spinous processes of the upper dorsal vertebre. The tumours 
generally, however, grow forwards, and we have seen them pushing out the 
sternum or the ribs on one side, and causing dulness at those parts, and symp- 
toms of displacement of the lung further down. They also may produce signs 
by their pressure on the great vessels, arterial and venous, simulating those of 
aiHlie aneurism $ and we have known them compress the great bronchi to a 
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Nomenclature, — Description, — History of the principal visitations. — Diagnosis, 
— Nature of the disease, — Source of Oie epidemic, — Treatment, 

The malady to which, from the supposed influence of the stars in its produc- 
tion, the name of influenza has been applied, is an epidemic affection, usually 
aecompanied with catarrhal symptoms, and with a depression of strength far 
greater than is proportionate either to the febrile excitement, or to any accom- 
panying local disorder. It is the Bkeuma epidemicum of Sauvages, the Catarrhus 
epidetmcus of Swedianr, Catarrhus d contagio of CuUen, Amphimerina angtnosa 
ci Huxham, Febris remittens catarrhcdis of Mucbride. By the French writers 
it is called Fokite, Coqueluche^ Petite poste. Coquette, Baraguetie, Rhume epi- 
dimique, Fidvre catarrhah; by the Italians, Catarro Russo; by the Spanish, 
Influencia Rusa ; by the Germans, Huhnerzipf der Huhner Wenn Bletzkarr, 
Epidemiseher Schnupfen, Russische Krankheit, 

Of all epidemics it is the most rapid in progress, sudden in invasion, and ex- 
tensive in range. The complaint usually commences like a feverish attack, 
with a f<eeling of chilliness and a sensation as of cold water running down the 
bade ; weariness andstifihessof the limbs, and pains in the neck, back, and loins, 
more intense than those which attend the common forms of fever. In the more 
severe eases there is decided rigor alternating with heat and flushing of skin ; 
the fever has an exacerbation every evening, and lasts from two to fourteen days: 
pain is felt over the frontal sinuses and cheek-bones, or behind the sternum. 
The eyes are suffused; there is sneezing, tingling, and an acrid discharge from 
the nostrils ; a short, frequent, harassing cough ; a feeling of constriction of 
the chest and throat, and not unfrequently soreness, redness, and tenderness of 
tibe fences. The inflammation of the tonsils is occasionally intermittent The 
expectoration, at first scanty and difficult, consisting of thick viscid mucus, 
usually devoid of air-bubbles, subsequently becomes opaque, copious, and 
ffiuco-purulent. Sonorous, mucous, and sibilous rhoncbi may be det cted by 
anscoltation, and there is frequently partial crepitation, which is most apt to 
eeeiir at the lower portion of the lungs. The circulating system is depressed, 
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the pulse being uBnally feeble, soft, and quick in the early stages; in the decline 
of the disease slow and sometimes intermitting. The appetite is impaired and 
the taste perverted ; nausea and vomiting are often present ; the tongue white 
and moist, covered with a creamy mucus, or loaded with a coating of moist 
yellowish for, and presenting elevated papilla: of a peculiar vivid red coloor 
at the edges : in some severe cases it is, however, little afiPected. In most in* 
stances the urine is scanty and high-coloured, soon becoming thick and reddish, 
or assuming a whey-like appearance, and depositing a copious pink or whitish 
sediment The depression of strength is extreme, occasionally resembling the 
collapse of cholera ; the moral energy is subdued, and agonising fears of death 
are sometimes present The skin, at first hot and dry, soon becomes perspiring, 
and often exhales a peculiar, flat, musty smell ; sometimes it assumes a bluish 
hue. When the lungs are not materially affected, the force of the morbid in- 
fluence is in some instances directed to the bowels, producing pain and tenderness 
of abdomen, and diarrhcea, with mucous or dysenteric evacuations ; at other times, 
the brain being chiefly involved, vertigo, sleeplessness, and delirium, are pro« 
minent symptoms. In very old and debilitated subjects, the disorder often presents 
the character of suffocative catarrh. Among the most characteristic phenomena 
maybe mentioned the persistence of cough and debility, long after the cessation 
of the other symptoms. 

The most frequent and important complications are, inflammation of the 
bronchial tubes, lungs, pleura, or of the brain and its membranes, acute articular 
rheumatism, neuralgia, and cutaneous eruptions. The nature of the complication 
occasionally depends on constitutional peculiarities, but frequently on exposure 
to the exciting causes of the associated diseased action, about the time of the 
onset of the attack of influenza. Thus, for example, exposure to damp under 
such circumstances will occasion a liability to rheumatic complications, and 
fktigue or mental anxiety to erysipelas. The principal varieties of the com- 
plaint depend partly on atmospheric conditions, partly on the predispositions 
of the persons affected : they ma^ be divided into, 1. The cerebral, character- 
ised by vertigo, delirium, erysipelatous eruption on the face, sometimes 
swelling of the parotid glands. 2. Guttural, attended with Cynanche tonsillaris. 
3. Bronchial, with difficult oppressed respiration : this variety, when occurring 
in its severe form, constitutes suffocative catarrh. 4. Intestinal, with diarrhoea, 
mucous evacuations, and in some examples tenderness of abdomen. 5. Typhoid : 
this form, which rarely occurs except among the poor and badly nourished, is 
characterised by depression of pulse, extreme prostration of strength, and other 
symptoms of putrid or adynamic fever. <>ne of the most important consider- 
ations connected with the subject of influenza is the tendency of the disease 
to alter the condition and increase the susceptibility to disordered action of the 
nervous system and of the mucous membranes. A succession of attacks more 
commonly occurs in this than in any other febrile disorder ; and the part to 
which the force of the disease has been most directed, remains peculiarly sus- 
ceptible of derangement : thus a liability to chronic bronchitis, to intestined irri- 
tation, and to rheumatic and neuralgic affections, often remains for years after a 
severe attack of the malady ; and the subjects of such complications appear less 
tolerant of active remedies. Almost every visitation of influenza, idthough 
characterised by the predominance of some one variety, generally presents ex- 
amples of each» besides, in some instances, exhibiting phenomena peculiar to 
itself. The various features of the disorder will therefore be best exhibited by 
a review of the most remarkable examples related by authors. 

History, Hippocrates and other ancient authors give slight notices of ca- 
tarrh resembling the disease under consideration. In later times the epidemics 
of 1311, 1323, 1327, 1387, 1400, 1403, 1410, 1414, 1427, 1438, 1482, and 
1505, were probably examples of the same affection. 

That of 1323 prevailed throughout the whole of Italy, and, according to Baoni 
Segni, was attributed to a pestilential wind. In 1387 the disorder prevailed at 
^ontpellier and Romague, and is said by Valesco to have attacked nine tenths of 
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the population. In 1403, according to Pasqnier, a catarrhal yisitation ocenrred at 
Paris, so serere as to render it necessary to suspend the assizes. The epidemic 
of 1410, described by Valesco, was characterised by harassing cough, "which 
was reg^arded as a punishment for singing a licentious song. The visitations 
of 1414 and 1448 were peculiarly destructive to the aged. Although the 
short notices now extant of the above epidemics render it extremely probable 
that they were examples of the disease in question, yet the first instance which 
we are fully authorised to refer to it, and the first accurately described by 
medical authors, is that which occurred in the year 1510, and proved fatal to 
Ann, wife of Philip of Spain. According to Schenck, it was regarded as a new 
disease. The epidemic proceeding in a north-westerly direction from Malta 
to Sicily, Spain, Italy, France, and Britain, raged over all Europe, and scarcely 
missed an individual, but few died except children. The complaint was at- 
tended with violent pain over the eye, and with the usual symptoms of more 
recent attacks. Delirium and gastrodynia were often present, and in some in- 
stances, from the seventh to the eleventh day of the attack, snatching of the 
tendons and syncope occurred. Diarrhcea, or sweating, were common at the 
decline. It was a firequent practice to apply five blisters, two to the legs, two 
to the arms, and one to the back of the head. Bleeding and purging are said 
to have been injurious. A similar disorder prevailed in the autumn of 1557, 
after a hot dry summer followed by cold northerly winds. The malady was 
in some places preceded by ill-smelUng fogs, and followed by great inundations. 
The disease took a westerly course ftt>m Asia by Constantinople to Europe, 
and afterwards visited America. The attendant fever, according to Mer- 
eatus, exhibited the character of a double tertian. This epidemic was more 
destructive than that of 1510 : 200 persons fell victims to it at Alkmaer in 
Holland, and 2000 in the small town of Mantua Carpentaria. In the latter 
instance the mortality was attributed to the employment of bleeding; but jnany 
persons of opulence perished under the suspicion of being poisoned. A similar 
mortality attended the epidemic catarrh of 1580 : 9000 died of the dis- 
ease at Rome, according to Wierus, in consequence of bleeding. The course 
of the affection was from east and south to west and north. It raged in 
France after a cold dry wind, following long-continued warm moist weather. 
A prodigious number of insects covered the roads in France about the time of 
its appearance. In many places it was observed that animals accustomed to 
feed on herbs and leaves, took a dislike to their pastures. Birds of passage 
migrated before the usual time, and those that sleep in low valleys repaired 
at night to higher districts. {Saliua DiversusdeFebre pestilentiali,) The disorder 
raged at Sicily in June, at Rome in July ; proceeded by Venice and Constan- 
tinople to Hungary and Germanv, thence to Norway, Denmark, Sweden, 
and Russia, where it prevailed m December. Although the plague proved 
very destructive during this year at Cairo, it is remarkable that no European 
country was visited by that disorder except France, which had been the first 
to suffer fh>m the catarrhal epidemic. 

Bleeding from the nose frequently occurred during this epidemic, but the 
most characteristic symptoms were vigilance or somnolency, giddiness, re- 
sembling that of intoxication, find swelling of the parotid glands. Riverius 
and Forestus, contrary to the observation of Wierus, speak of bleeding as an 
important part of the treatment Sixty thousand persons are reported to have 
died at Rome in the years 1590 and 1591 of a similar epidemic, associated with 
severe cerebral sjrmptoms. Another visitation occurred suddenly in April, 
1658, and was chiefly prevalent in England, after great extremes of weather : 
the following summer was exceedingly hot, and a fatal epidemic fever prevailed 
at its close. In 1663 it is said that 60,000 persons were attacked with 
influenza in the Venetian states in one week. The disease was attributed 
by Paulini to an intense fi)g, which came f^om the Adriatic. In 1669 a si- 
milar affection prevailed in Holland, and proved fatal to Sylvius de la Boe. In 
1675 Germany was visited in September, and England in October, by a similar 
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«f idemie : tk* prtvious rammer had been umsoaUj mmn, and fisttowed b jf 
«old moist weather. It is worthy of notice, that the plague prerailed that 
jear in Malta, although it did not visit that place afterwards tiU 18 la. Thi» 
epidemic was preceded in France by thick fogs. The disease is said by Pen 
to hare been peculiarly fiital to women in the puerperal state. The influenza 
which prevailed throughout all Europe in 1729 and 1730 was attributed by 
Hoffmann to changes of weather fh>m heat to cold, and cold to heat, greater 
than he had ever experienced ; by Lorn it was referred to thick suiphnrQus 
fogs. Several earthquakes occurred about the same time, and he considered 
these, as well as the sulphurous transpiratum, to be occasioned by the non-oc> 
enrrence of an eruption of Vesunns. This catarriud fever visited every part of 
Europe in the course of five months, end attacked 50,000 persons at Milan, 60,000 
at Rome, and the same number at Vienna. It was very fetal in Paris and iroadoii ; 
in the latter place destroying a thousand a week, in September, a greater number 
of deaths than had occurred in this city in so short a time since the period of the 
plague. Switzerland suffered little, Italy and Spain very considerably. The dis- 
order generally proved most severe in low marshy situations. In some places it 
was complicated with petechia. Hysterical subjects, when sufiEeringfrom the epi- 
demic, complained of a peculiar feeling of cold in the course of the sagittal 
suture. Sanguineous discharges frequently occurred at the termination of the 
disease, and bleeding was in many instances employed with advantage. 

The influences on which catarrhal epidemics depend appear to have con- 
tinued in operation from the year 1732 to 1737, and they were associated with 
remarkable electrical and telluric phenomena. During the spring and autiuBA 
of 1732 the weather was unusually dry ; the aurora borealis was often pecu- 
liarly vivid ; volcanic eruptions occurred in various parts of the world ; south 
winds were attended with a dry, and those from the north with a rainy, state 
of the atmosphere. The disorder is said by Huxham to have ceased suddenly 
after the explosion of a meteor in the air, which was accompanied with a fetid 
Ibg, and produced, for an hour, an appearance as though the north of the heavemi 
was on fire. 

It was observed that the epidemic was most apt to be complicated with pec- 
toral affections about the time of the equinoxes, and that cough was generally 
relieved by diarrhcea, whether occurring qK>ntaneously or produced by pur- 
gative medicine. In the autumn of 1732 the disorder overran Europe, and 
visited America. In Britun its course was southerly ; it appeared at Edinburgh 
in November, and did not reach Cornwall till February in the following year. 
From New England in America it spread southward to Jamaica, Peru, and 
Mexico. This epidemic affected the intestinal as well as the respiratory sys- 
tem ; sanguineous discharges fr<Hn the nose, lungs, and bowels were frequent, 
especially when bleeding was omitted. Swelling of the parotid and salivary 
glands, and of the testes, was occasionally observed. In Edinburgh the poor 
and those most exposed to atmospheric vicissitudes suffered most. The la- 
mates of the prison and of Heriot's hospital entirely escaped the malady, and 
although the interments at the Grayfriars* Burial-ground were twice the usual 
number in the month of January , 1 733, yet the fees from the opulent classes did not 
exceed the common average. Before the eruption of the disease, cough prevailed 
extensively among horses. The years 1741 and 1742 were remarkable for at- 
mospheric vicissitudes, frequent appearances of the aurora borealis and oi 
meteors resembling soldiers fighting in the air. Catarrhal fever visited several 
countries during the years 1741 and 1742 ; and in the spring of 1743, after five 
months of excessively severe weather with easterly winds, prevailed generally 
in Europe under the name ot La grippe, a word probably derived from chryphot 
ihePolish word for hoarseness. Destructive disease existed at the same time among 
horses and deer. The influenza commenced with lassitude and shivering, cold 
hands and feet, pains of head, limbs, and ^ine, inflamed eyes, loss of taste and 
appetite. There was a remission of fever at four or five in the evenings and 
an exacerbation at night. The dedine of the disorder was sometimes aeoom-* 
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fMHiifid inth diarrhflea, at other times vith an entption o€ paatnles on the skin, 
fianvages describes a hissinff noise occurring in the cou^ of old people affected 
vith the complaint, many of whom died on Uie ninth or elev^th day. This epi- 
demic preceded the plague in some parts of Sicily. It was less&tal throughout 
Sngland than in other countries; nevertheless, a thousand died of it durisg one 
veek in London. Epistazis was a frequent symptom, and in young plethoric 
autjects bleeding was found useful, and, according to Sauvages, might be re- 
peated with advantage; but Sennertus attiibutes thedestructiyeness of the dis- 
ease at Rome to the injudicious employment of that measure. 

The spring of 1762 was characterised by remarkable alternations of intense 
heat and cold, and by a rapid succession of wind, frost, snow, and rain ; and 
^idemie catarrh was general in Europe. It had however appeared during the 
previous year in America. The disorder swept away one third of the in- 
habitants of Toulon, extended northwards to Breslau, Vienna, and Hamburgh 
and in a month passed from London to Edinburgh. This epidemic was sin- 
gularly capricious in its course and severity, destroying a hundred daily at 
BreslaUf yet sparing Paris and the greater part of France : it was exceedingly' 
mild in many parts of England, especially London, the suburbs of which es- 
caped, but in Norwich was more fatal than the visitation of 174S. It pre- 
vailed among the sailors in the Mediterranean in July, during the prevalence 
of hot weather with easterly winds. Those who were severely attacked 
usually had either head symptoms, or harassing cough. These symptoms 
sometimes alternated with each other, but scarcely ever existed together. At 
the end of the second week at Edinburgh some of those affected complained 
of pains of the thigh, others had maniacal attacks. A large proportion of 
liie inhabitants of Europe suffered fh>mthe complaint; but scarcely any died, 
except the old, the asthmatic, and the consumptive. Relapses were frequent, 
asad those who neglected themselves had a tedious cough with some degree 
of fever, which occasionally was intermittent, and yielded to bark. 

The autumn of 1775 appears to have been remarkable, both in France and 
Britain, for thick noisome fogs, so prolonged as to obscure the son for many 
-weeks. In France the weather was cold and rainy, in Scotland unusually dry. 
The commencement of the year was very cold, then followed snow, abundant 
nin, and sudden changes of temperature. These vicissitudes occurred later in 
England than on the Continent, in correspondence with the later appearance 
of the epidemic. Disease prevailed at the same time among dogs and horses : 
meat suspended in the air by means of a kite, near Glasgow, quickly became 
tainted. Dr. Fothergill, with laudable zeal, encaged in a correspondence with 
^various practitioners on the subject of the epidemic, and much valuable in- 
fermation was thus obtained respecting the local peculiarities of the complaint. 
This visitation was mild in its character, especially in England ; and n^ost of 
l9ie deaths which occurred were attributed by Dr. Macbride to the omission of 
bleeding. More men than women suffered, and, with the exception of Dr. Ash 
of Birmingham, most observers agree, that those who were most exposed to 
the weather were most liable to the attack. Sir George Baker remarks, that 
g^ris' schools f^quently escaped, whilst boys' schools were often severely af- 
fected. The complaint was attended with pain in the loins and sides, and 
occasionally with cramps ; there was f^quently itching of the skin ; in some 
instances an eruption of pustules, in others erysipelatous redness ; and Dr. He* 
herden saw two cases in which there was a rash resembling scarlatina. Sup* 
poration of the parotid glands occasionally occurred, and a tendency to som- 
nolency was sometimes present. Dr. Thompson of Worcester in some 
instances observed an alternation of delirium, stupor, and cough. Dr. Hay- 
garth in one case remarked the following symptoms in succession, — diarrhceai 
delirium, cough, and an exanthematous eruption; subsequently the cough 
returned, and continued as the prominent symptom till the disease subsided. 
The average duration of the complaint was five or six days. Dr. Fothergill 
ttientions that those patients soon recovered, who, within thirty-siz hours aner 
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fhe onset of the diflease, had a free discharge from the nose, copious expector- 
ation, perspiration, or bilious evaenations. Sir George Baker notices a milky 
appearance of the urine as an indication of recovery. The decline of the 
disease was attended with a febrile condition, which was often intermittent. 
This state on the Continent was relieved by bark, but in England that medicine 
only aggravated the fever, and purgatives were found requisite. Several 
peculimties of a local character deserve to be noticed. In many places 
bleeding was found useful, but Dr. Ash of Birmingham mentions that none 
died in the workhouse of that town except those that were bled. In some 
districts the disorder was partial, in others general Thus for example, at 
Exeter, of 173 persons in the hospital only two children escaped; and at 
Chester all the inmates of the house of industry, amounting in number to 175, 
suffered from the malady. At York, the inhabitants of which are peculiarly 
prone to constipation, the disease was usually combined with diarrhcea. At 
Aberdeen the attendant fever never assumed the intermittent character. Dr. 
Fotiiergill observes that the blood taken from patients under the complaint 
was uniformly sizy ; the size being rarely cup-Uke, but resembling a fiat cake 
<yf yellowish tallow, floating on deep yellow serum : this observation, however* 
is not confirmed by other observers. The epidemic is said to have ceased 
suddenly on the setting in of a firost 

The infiuenza which raged in England in the spring of 1782 appears to 
have travelled from the east. It was termed Bletzkarr, from the suddenness 
of its iuTasion. In September, 1780, the crew of the Atlas, East Indiaman, 
suffered from the malady on their course from Malacca to Canton. Although 
no instances of the disease had occurred at the former place, they found, on 
arriving at Canton, that it had raged there associated with bilious complaints, 
which attended it also in Octo&r, 1781, on the Coromandel coast and in 
Bengal. In November, 1781, the epidemic attacked the anny besieging 
Negapatam ; it prevailed at Astrachun, Tobolsk], and Moscow, in December ; 
Petersburg in January, 1782; and Strasbourg in Febniai^ ; spreading through 
Denmark and Holland (where it received the designation of Morbus Russicua) 
in March, it arrived in England at the end of April, making its first appear- 
ance at Newcastle-on-Tyne. This epidemic attacked three fourths of the 
population. It was observed to visit towns before villages, and villages sooner 
than detached houses. It took three weeks to pass from Edinburgh to Mus- 
selburgh, which lies five miles to the south-east The most prominent symp- 
toms were, loss of smell and taste, feeling of contusion in the lunbs, darting pain 
and sense of constriction in the forehead and temples, and sometimes of the 
whole face, with soreness under the muscles of the cheekbones. This last 
symptom sometimes occurred without catarrh, at other times preceded it, 
Languor, dejection, and depression of spirits, were always present in a high 
degree, and even in the milder cases the countenance was much altered. 
There was considerable constriction of chest, dyspnoea, and generally cough, 
which produced much pain behind the sternum, and aggravated the suffering 
in the frontal sinuses. In some instances pain in the chest and sides con- 
stituted the only symptom. When the catarrh was slight, the disorder had 
more the appearance of an attack of fever, at first intermittent, and afterwards 
marked by a quotidian exacerbation like continued fever, and attended with 
cough, and pain of chest and head : in these cases bark was found usefuL 
Dr. Haygarth considered the disorder contagious. In the plethoric, delirium 
frequently occurred, particularly at night Bleeding was not generally found 
expedient As in other vusitations of influenza, six weeks was the average 
continuance in each place, and those most exposed to the weather suffered 
most firom its influence. 

As respects the relation of this epidemic to meteorological conditions, we may 
mention that the summer of 1781 was excessively hot and dry, no rain falling 
in England from the middle of June to the middle of September ; the autumn 
was cold and damp, and the winter changeable. The spring of 1782 was 
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remarkably late, the hedges in some parts of England not being fall blown till 
June. In May the weather throughout Europe was singularly disturbed, 
gloomy, cold, and humid. Dr. Darwin observes, that the sun was for many 
weeks obscured by a dry fog, and appeared red as through a common mist. 
In Bedfordshire, according to Dr. Hamilton, the temperature of the 22d of 
May was one degree lower than that of the 22d of the previous December. 
On the 2d of January the thermometer at St. Petersburg rose during the 
night ft>om five degrees below to thirty above zero, and in the morning, in 
that city alone, 40,000 persons were affected with influenza. For three 
months previously to the occurrence of the epidemic, in the midland counties 
of England, scarcely a day had passed without rain ; and the outbreak of the 
disorder was preceded by thunderstorms presenting remarkable phenomena : — 
** The lightning consisting of balls, which struck against each other, and threw 
out sparks ; and although the thunder was distant, houses were burnt, trees 
shattered, and several persons killed." It must however be acknowledged, 
that remarkable variations of temperature during the prevalence of the dis- 
order did not appear materially to influence the severity or frequency of the 
attacks. 

The influenza of 1803, which was nearly as extensive as that of 1775, ad- 
vanced in a northerly direction. Several solitary cases occurred previously, 
but the disease did not prevail as an epidemic in England till February, when 
it appeared in Sussex ; it entered Nottingham in March, Yorkshire in April, 
and Durham in May. France and Holland suffered before England. North-* 
easterly winds, thick, fcstid, acrid fogs, vivid appearances of the aurora borealis, 
and sudden atmospheric changes, had been previously observed, and in some 
countries shocks of earthquakes were experienced. In England the fields were 
covered with immense numbers of insects, and disease prevailed among horses, 
cows, sheep, swine, dogs, and cats. In France the disorder was often followed 
by ophthalmia, and in America by dysentery ; many children who were the 
subjects of the complaint had dilated pupils, itching of the nose and anus, 
and mucous evacuations containing worms. Pneumonia was also a frequent 
complication, and bleeding was often found necessary. In some subjects 
dimness of vision attended the complaint, and remained even after the recovery 
of strength. One patient, for four days, saw objects three times multiplied. 
In this epidemic those who lived in sheltered situations, as in prisons and 
infirmaries, frequently remained f^ee from the disease. The boarders in 
schools often escaped, provided they were not exposed to the north. One of 
the most striking instances of the influence of exposure is related by Dr. 
M'Can of Armagh, who mentions, that of 400 soldiers in barracks only eight 
were affected, while a large proportion of those billeted in the country 
suffered severely. Many interesting particulars of this epidemic are re- 
corded in the account published by the London Medical Society. Dr. Fother<* 
^ill, who wrote an excellent account of this visitation, considered the malady 
contagious. 

In September, 1830, the disease again appeared at Manilla ; it attacked some 
parts of Britain in the spring of 1831, but did not reach others till the 
autumn. Remarkably thick fogs, and great variations of weather, had been 
observed for some months previous to its appearance. This epidemic was 
widely diffused, prevailing both in the East and in America. In Warsaw, as 
well as in many parts of Britain, it preceded the epidemic cholera. The cha- 
racteristic symptoms were, tenderness of the scalp, and cramps of the legs and 
arms. Towards the subsidence of the epidemic, diarrhoea and dysentery oc- 
curred, and formed a transition to cholera. Cough and debility continued long 
afterwards. 

In 1833 the epidemic cholera was followed by influenza, which made its 
first appearance at Java, and attacked more than the influenza of 1831. It 
-was more acute, and left less cough than the ordinary visitations of the malady. 
The distingoisldng symptom was severe headach. Those who died generallj 
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had cerebral symptoms at an earl j period. Aceov^dSng to Dr. FSft, of New- 
aastle, bleeding was generally found injurious. 

The influenza, as it occurred in Enj;land in 1836-7, is fcdly described in 
the Tratu, of Piroo, Med. Asaoc,, vol. ti., that society having made laudable 
efforts to obtain information respecting the complaint, fh>m all parts of the 
country. The weather prior to the occurrence of the disorder had been ex- 
tremely unsettled. From the 22d to the 25th of December, 1836, there was a 
hM of temperature of twenty-five degrees, and a quantity of snow followed, per- 
haps unexampled in this country. Snow fell also in Palermo, Lisbon and Canton. 
On the 2d of January a thaw set in, and thick fogs prevailed during the 
month : the general outbreak of the disorder occurred at the commencement 
of the thaw : easterly winds prevailed, and the aurora borealis was frequently 
"visible : a great many dead flies were found on the surfiice of ponds. It is 
remarkable that the malady existed simultaneously at Sidney and the Cape of 
Good Hope, and on the shores of the Baltic. Half the population were attacked 
in London, Hamburg, and Copenhagen. 

The symptoms for the most part corresponded with those described at the 
commencement of this article as generally characterising influenza, particulariy 
ISeverishness, pain and weight of foreheaid, tingling and acrid discharge from 
the nostrils, soreness of the fauces, hoarseness, cough, dyspnoea, far exceeding 
the degree of attendant inflammation, and great general depression. In some 
parts of the country, particularly at Salisbury and Aylesbury, rheumatism, 
neuralgia, and rheumatic neuralgia, were frequent complications. In some 
cases inflammation of the membranes of the brain occurred, in others inflam- 
mation of the spinal cord. Pneumonia was a frequent accompaniment, and 
when it was relieved by bleeding, the original disorder pursued its usual course. 
The head was in some patients attacked with pain, resembling neuralgia of 
the branches of the fifth pair of nerves. The pain was remittent, never dis- 
tinctlv intermittent, and sometimes yielded to arsenic Spontaneous ptyalism 
occasionally occurred. Dr. Fifii and a few other practitioners mention, as an 
occasional occurrence, enlargement of the parotid glands. From an interesting 
statement by Dr. Clendinning (^Med. Gax,^ vol xix.)'it appears, that of 157 com- 
plicated cases (constituting three fifths of those recorded by that accurate physi- 
cian), 36 had pneumonia, 52 bronchitis, 25 phthisis, 25 fever, 5 pleuritis, and 
14 suffered from other affections. Of 40 severe cases related by Dr. Macleod, 3 
had laryngitis, 3 pleuritis, 4 otitis with purulent discharge, 4 inflammation of 
the fauces, 2 spelling of the parotid and submaxillary glands, I inflammation of 
the conjunctiva, and 3 had erysipelas on the subsidence of the other symptoms. 
The membranes of the eyes were less frequently affected in this epidemic than 
in that of 1833. Some patients were seized with sudden insensibility ; many 
were affected with agonising fears of death. Syncope was produced by the 
removal of a small quantity of blood, and in some instances occurred spon- 
taneously. A state of collapse, resembling that of cholera, was occasionally 
observed* Relapses were fi^quent, requiring more active treatment than the 
primary attack, and often attended with violent pain between the umbilicus 
and symphysis pubis. It was observed that children suffered much less 
severely than adults, excepting during the period of dentition. The victims 
to the disease among elderly persons had been for the most part previously 
subjects of bronchitis, or disease of the heart; and, among the middle-aged, of 
phthisis. The fatality of the complaint was also considerable among those 
affected with asthma or pertussis, or who had just recovered from eruptive 
diseases. The deaths, as far as could be ascertained, were about two per cent 
on the number attacked, a proportion corresponding with that deduced by 
Ozanam fh>m a calculation of the mortality of all the recorded instances of 
epidemic catarrh. During the epidemic of 1836 it was generally thought, that 
frttc exposure to the weather lessened the liability to the disease. 

We may deduce from the preceding account that, since medical records 
have become available, influenza has prevailed on an average once in ten years. 
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•ad kas proTed the roost destructive of epidemics. There is also reason to 
betieTe, that a modiiied condition of the atmosphere may remain fbr yean 
after the prevalence of the disease, and occasion a liability to affections of a 
flhnilar character, to which the term influenzoid might be applied. For eight 
jwn after the prevalence of inflaenza at Lyons, this was found to be the case, 
1300 deaths out of 10,096 occurring during tluit period, being attributed to 
ealarrhal or mucous fevers. We are inclined to believe, that a similar con- 
dition has existed in this country since the epidemic of 1833, affections of the 
bronchi and fiuices having been unusually prevalent, associated with serere 
muscular pains and unusuid depression of strength. If this be the case, 
the subject is one of great importance, and well-deserves special investi- 
{patton. 

Jhagnotit, Bronchitis is perhaps the only disease with which influenza 
can easily be confounded. The former affection, however, is generally induced 
by atmospheric changes, and attacks the predisposed ; the latter has compa- 
ratively Uttle reference to changes of weather, affects all individuals nearly 
equally, and is attended with more local pain and general debility than is 
proportionate to the severity of the catarrhal symptoms. 

Nature of the disease. Uncomplicated influenza rarely destroys life, and the 
appearances detected in the bodies of those who have died while suffering 
£nNn the malady, have been usually the relics of some associated disease. In 
ihe few cases of death which have occurred from simple influenza, the following 
are the chief appearances which have been observed : — The mucous mem- 
brane of the larynx and bronchi has been found of a deep red colour, flakes 
of lymph haye been sometimes observed on the chords Tocales and in 
the ventricles, and the trachea has been injected and covered with glassy- 
looking mucus ; the lungs surcharged with serous and mucous fluid, and 
having porticms of their lower lobes engorged and sometimes consolidated. 

The danger, in extreme cases of influenza, appears to arise from an excess 
of mucus preventing the due arterialisation of the blood. The difSculty and ra- 
pidity oi respiration are, however, out of all proportion to the quantity of se- 
cretion, or even to the amount of inflammation, and the dyspnoea is sometimes 
intermittent : and this circumstance cannot easily be explained except by sup^ 
posing that the cause of the disease must operate, by producing an impression 
on the vital enei'gy of the longs, analogous to that occasioned by cutting the 
nervus vagus : and we may reasonably coi^'ecture that influenza depends on an 
influence exerted on the nervous system, especially on that part of it having 
most relation to the bronchial mucous membrane, tending to elicit any latent 
pi^disposition to disease, and modified in its character by varieties of con- 
stitution as well as by peculiarities of climate and other external conditions. 

This opinion derives support from the liability, so frequent in this complaint, 
to derangement in a great variety of organs, as well as from the occasional oc- 
currence of inflammation of the spinal chord, and of inflammation or other af- 
fections of the brain. The effects of such a shock thus communicated to the 
nervous system may be expected to develop themselves in the weakest organ, 
and to vary according to collateral circumstances. Thus, in the same epi- 
demic, one patient will suffer from meningitis, another from enteritis, a third 
from rheumatic affections. If a sadden increase of temperature succeed to 
fi'ost or snow, pneumonia will frequently be found associated with the com- 
plaint, whilst exposure to fatigue and mental anxiety will increase the liability 
to erysipelatous complications. 

Sources of the epidemic. In entering on this inquiry, it is necessary to recall 
some of the most prominent circumstances which have attended the progress 
of the disorder : and although most of the accounts which have been given 
abound in discrepancies, partly arising from real diversity in the phenomena, 
partly firom the preconceived opinions of those who have written on the 
subject, we shall still be able to select several particulan in which nearly all 
obBerveirs conew 
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The course of influenza is singularly analogous to that of epidemic cholera. 
It almost invariably travels in a westerly direction, and from the south towards 
the north. In proceeding from the east, it passes through Russia and the north 
of Germany to England, and then turns round through France and Spain to 
Italy. When arising in the south, its course is from Italy through Spain, 
France, Britain, and the Netherlands. The average period during which the 
disease rages in any place is generally six weeks. When specific inquiries 
have been made to ascertain the truth in this respect, as in CJheshire in the 
epidemic of 1782, and throughout England in that of 1836, the results have 
confirmed this statement, which rests on the concurrent testimony of a very 
large majority of authors : a partial outbreak of the epidemic has, however, 
frequently occurred a week or more previously to its general prevalence in 
an affected place. This circumstance was frequently remarked in the visita- 
tion of 1836, particularly at Stratford-on-Avon, Chester, and Southampton. 

There are circumstances recorded making it appear probable that the at- 
mosphere of a district in which catarrhal fever has recently prevailed j;s some- 
times so modified as to be capable of producing the disease in visiters some 
weeks after it has ceased to rage among the inhabitants. For example, in 
1782, a fJEunily arriving in London from the West Indies, two months after 
the cessation of influenza, became affected with the disease ; and at Liverpool 
in 1837, the crews of ships arriving from America were often attacked two 
months after the inhabitants of the place had become proof against the epi- 
demic influence. 

Some visitations have most severely affected persons of the sanguine, and 
others those of the phlegmatic temperament : in some instances those most 
exposed to the weather have suffered most, in others the reverse has been 
the case; and it is agreed that no constitution or condition is at present known 
capable of securing immunity from this all-pervading malady. One of the 
correspondents of the London Medical Society {Mem, £ond. Med, Soc.y voL vL) 
mentions that no case of the disorder occurred in a workhouse near Reigate, 
where 200 were emploved in the mnnnfacture of blankets; and he seems 
inclined to attribute their escape to the free use of oil in the preparation of 
the blankets : but we need not have recourse to such an explanation, since 
many other instances occurred during the epidemic, in which persons living in 
sheltered habitations remained free from the malady. Probably the most re- 
markable and inexplicable case of exemption which has been recorded, is that 
mentioned by Mr. Greenhow, of 300 women engaged in coal dredging in the 
sea at Newcastle. 

We now proceed to inquire how far the different theories regarding the 
origin and extension of the epidemic can be reconciled with acknowl^ged 
iaucts ; and we shall particularly notice among the alleged causes of its origin 
or extension, contagion, atmospherical vicissitudes, tiie difhision of foreign 
substances in the atmosphere, and electrical conditions. 

Cullen designated the disease Catarrhtts contagiosusy and many other authors 
have attributed its prevalence to this cause : but epidemics into which contagion 
enters as an important element, for the most part advance slowly, attack 
masses in succession, and affect different classes of the community at different 
times. The diffusion of influenza over a whole country is occasionally so 
rapid as to be absolutely inexplicable on the doctrine of contagion, which is 
also inadequate to explain its frequent extension among the lower animals, 
having no communication with one another. The theory of contagion is also 
incapable of explaining the occurrence of the disease in ships at sea, of which 
several remarkable instances occurred in the epidemic of 1782 : for example, 
in the Atlas, East Indiaman, between Malacca and Canton ; in the ship of 
Admiral Kempenfelt, whilst cruising between Brest and the Lizard, and in the 
fleet of Lord Howe off the coast of Holland, these vessels in every instance 
having put to sea some weeks before influenza appeared at the ports from 
irhich they sailed. On the other hand it must be acknowledged, that the dis- 
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occanonally attacks the members of a family in succession, after the 
maimer of a eonta^oos malady. It is also true that, in manjr instances, when 
an individual afiected with the disease comes from a distance to any place, the 
inhabitants of the house he visits are often the first attacked. This was par- 
ticularly observed at Norwich and St Alban's in 1782. (Dr. Hamilton, in Mem, 
4^ Med. Soc,) Dr. Uaygarth obtained specific information regarding the same 
epidemic as it occurred in ten of the towns of Cheshire ; and in seven instances 
of the ten the first cases presented themselves in houses at which travellers 
bad arrived from affected places. A similar observation was made in the last 
viffitaticm. {Traiu, of Med. Prov. Assoc.) Such evidence is too forcible to be 
altogether disregarded, and we therefore incline to the opinion, that this disease 
may be occasionally propagated by personal intercourse. At the same time 
ire should consider this mode of communication incidental and occasional, not 
essential, and should place influenza very low in the scale of contagiousness. 

Another cause which has been assigned for the production of this remark- 
able disorder is great atmospheric vicissitudes of temperature or humidity, and 
the prevalence of particular winds. We have been careful to relate the most 
important phenomena having reference to this inquiry; and at first sight there 
appears to be some evidence in favour of the theory of sudden changes of tempe- 
rature, north-easterly winds, thick fogs, and other indications of an unsettled state 
of atmosphere having been present in numerous instances. The comparative 
mildness of the complaint in sheltered dwellings has been frequently noticed, 
especially in the epidemic of 1803 ; and a remarkable circumstance is men- 
tioned by Dr. Garrick, rather favourable to the explanation under review. On 
Clifton Hill is a range of building called Richmond Terrace, forming three 
mdes of a parallelogram, respectively fronting east, south, and west. During 
the prevalence of influenza in 1803 scarcely an individual residing in the 
side fironting the east escaped the disorder, whilst a majority, both of persons 
and fiimilies living on the south side, remained entirely free from the malady. 
We may add that the disease has prevailed most frequently in severe weather. 
Of 56 epidemic seizures in Europe, 22 have been in winter, 12 in spring, 
1 1 in autumn, and 5 in summer. There is, however, too much evidence of 
an opposite character to allow us to be satisfied with this explanation. The 
disor^ has prevailed in every climate, at almost every season, and during every 
variety oi wind and weather. In 1580 it raged during a sultry autumn ; in 
1830 at Manilla in the month of September, during a temperature of from 
78 to 92 degrees ; and in 1836 it existed at the same time in Cape Town and 
Iiondon, the season being midsmnmer in the one place and midwinter in the 
other. Vicissitudes of temperature, damp weather, and melting snow have 
ixSten existed to a great extent without inducing influenza, althou^ they have 
a decided tend^icy to produce catarrhal, bronchial, and pneumonic affections, 
and when present during the prevalence of influenza to superinduce such c<Hn- 
plaints as complications. 

The theory which refers the cause of the malady to the diffusion of some 
noxious matter through the air demands consideration. It may not be irrele- 
Tant to observe, that spots upon linen and other articles, resembling those oc- 
eurring from leprosy, have been noticed during the prevalence of cholera and 
plague, and that sudi appearances give a plausible aspect to the idea that some 
tangib^ material is engaged in the production of such epidemics. It cannot 
be denied, that minute substances diffiise^ through the atmosphere occasionally 
produce effects in some re^[>ects analogous to influenza. Cases are related 
CRusfs Mag.^ and Land, Med, Gaz,) in which urgent dyspnoea, spasmodie 
cough, dryness of fauces, quickness of pulse, and great debility, were produced 
by ipfct^iJTigr the powder of ipecacuanha : in one of these cases the symptoms 
were aggravated by bleeding. The production of hay-asthma 1^ the odori- 
ferous particles of the vernal grass, may be adduced as additional evidence 
c( the possibility of such an occurrence. If, however, the epidemic could be 
referred to such a cause, the uniformity In the period of its continuance in any 
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place it visits would lead to tlie impression, that the cause mnst be liable' i6 
gradual development and decline, and therefore be organised. The ob- 
servations of Ehrenberg have proved the abundant prevalence of animalcules 
in our atmosphere, and it is not improbable that vegetable germs may also 
abound in it The supposition is allowable, that such organised matter, if 
existing, may suffer modification, more or less extensive in quantity or con- 
dition under the influence of magnetical or other changes, which may alter the 
relation of the atmosphere to living beings, and by engendering or diffusing 
some peculiar virus become a source of disease. Such an idea is however 
purely speculative. Facts approaching nearer to the character of evidence 
may be adduced in favour of the opinion, that mineral impregnations adequate 
to produce analogous disorder may exist in the atmosphere. It is difficult to 
suppose, that the same mineral deterioration could arise in every variety of soil; 
but the difficulty may be slightly diminished by assuming a volcanic origin, 
fierzelius, alter inhaling a small quantity of seleniuretted hydrogen lost the 
sense of smell, and suffered fh)m catarrh, suffused eyes, and cough, for many 
days. Dr. Prout has ingeniously remarked, that some combination of selenium 
may be diffused through the atmosphere and produce epidemics. {Bridgewaier 
Treatise, p. 357.) This substance is often associated with sulphur in volcanic 
emanations, and there appears to have been a connection between the acrid 
dry fogs which often preceded or accompanied influenza, and volcanic 
eruptions, especially in the year 1782. Even the grosser kinds of vol- 
canic matter may be thrown to a considerable extent In January 1835, 
for example, dust was carried in the opposite direction to the wind, and there- 
fore evidently in a counter-current, f^om Coseguina in Nicaragua to Chiapa, 
a distance of 1200 miles; and it is easy to suppose, that gaseous emanations may 
spread still more widely through the air. At the same time it must be allowed, 
that the systematic duration of the complaint for a certain number of weeks, 
and the similarity of its violence in all parts of the world, is unfavourable to 
this hypothesis. 

The electrical theory remains to be noticed. M. Weber was so firmly con- 
vinced of the dependence of the complaint on a negatively electrical state of 
the atmosphere, m to recommend for a preventive socks made of non-conducting 
materials, such as oiled silk, or paper covered with sealing-wax. Dense isolated 
clouds in a state of negative electricity have been occasionally observed at the 
commencement of epidemics. Influenza has often been preceded by violent 
storms, and in the years 1775 and 1803 meat exposed to the atmosphere was 
rapidly tainted ; circumstances rather fiivourable to the assumption of a con- 
nection of the epidemic influence with electrical conditions. It is true that 
this theory is not at first sight consistent with the systematic duration of the 
complaint, and that the observations of Volta did not detect any electrical 
changes in the atmosphere of affected places. Still the science of electricity 
is not sufficiently advanced to enable us to decide against this view; and the 
singular exemption of the coal-dredgers at Newcastle, exposed continually to a 
conducting medium from standing in the sea, is favourable to the modification 
of the electrical hypothesis entertained by Dr. Schweich, who appears to at- 
tribute the disease to a condition of atmosphere favourable to the production 
of accumulated electricity in the animal body. (Z>te Influenza, (fc) 

The uniformity of the course of influenza from east to west, thence turning 
round to the south, may be conceived to intimate some connection with 
magnetic currents ; and it is not improbable that magnetical conditions may 
have some effect in predisposing the system to the morbid influence, or in mo- 
difying the causes on which the malady may essentially depend. 

Treatment Notwithstanding the general analogy presented by different 
visitations of influenza, there is yet so great a variety in the prominent sym- 
ptoms of any visitation, that our experience of one is an insufficient guide to the 
treatment of another. Indeed in any single epidemic the derangements of 
bealiii produced in different subjects are so diversified, and our knowledge of 
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tiie organic changes on which they depend is so incomplete that we cannot 
roduce the plan of treatment to a sjrstematic form. An attempt to divide the 
disease into different stages and to fix the appropriate treatment for each, 
would lead to unnecessary refinement, rather than conduce to practical utility ; 
and it will probably be sufficient to speak of the management adapted to the 
complaint at its commencement, in its progress, and in its decline. In the 
slighter manifestations of the disorder we must confine our treatment to the 
mildest measures. A carefhl regulation of the diet may be alone sufficient. 
When the employment of remedies is expedient, we beliere that too much im> 
portance cannot well be attached to the use of mercury followed by an aperient 
at the onset of the malady. In a considerable proportion of cases, a dose of 
calomel combined with compound extract of colocynth, followed by a saline 
purgative, will be found of signal utility, obviating congestion, diminishing the 
liability to local inflammation, and rendering the subsequent affection milder and 
more transient In many instances a single dose of the remedy seems to ac- 
complish the object ; m others it may be once or twice repeated on alternate 
days with advantage. Even when some degree of intestinal irritation is present, 
mercury in a milder form may usually be administered. Under such circum- 
stances, mercurial pill combined with an anodyne extract, as that of hemlock 
or henbane, may be employed, and for subsequent use castor oil will be the 
most suitable aperient 

In a few cases without the previous adoption of this plan, and in nearly all 
after its employment, more especially if the skin is hot and the pulse frequent 
it will be desirable to confine the patient to bed. and administer mild dia- 
phoretics. Perhaps the most appropriate remedy of this class is acetate of 
ammonia, which may be combined with ipecacuanha if a mild expectorant is 
required ; and if there be much attendant irritation of the bronchial tubes, with 
antimonial wine. In cases accompanied with any degree of crepitating rhon- 
chus, a few leeches may usually be applied with advantage. The complication 
of pneumonia is that which most frequently renders bleeding expedient 
but as in the pneumonia of typhus, this measure must be employed with 
caution. The state of the pulse materially assists in determining the question, 
Ozanam mentions, that of fifty-two epidemic catarrhs which have prevailed 
in Europe, bleeding was found useful in thirty-nine, hurtful in ten, and useless 
in three. In every visitation of influenza there are instances in which this 
measure may be requisite ; but as the disease has appeared in Britain, with 
the exception of the epidemics of 1775 and 1803, the cases requiring its em- 
ployment have been comparatively rare; and it may probably be admitted 
as a general rule, that inflammation associated with influenza should be 
treated less actively than when uncombined. This rule applies even to the 
complication of pleuritis and of pericarditis. When pain of the frontal sinuses, 
or cerebral symptoms, are distressing, a few leeches applied to the Schneid- 
erian membrane often give material relief. When convulsive cough is present, 
hydrocyanic acid is a suitable remedy. Ipecacuanha combined with oxymel 
of squills may be administered if the cough is unattended with expectoration. 
If, as commonly occurs in those who are subject to asthma, there is congestion 
of the bronchial mucous membrane characterised by sonorous and sibilous 
rhonchi, stherial tincture of lobelia inflata may be administered according to 
the recommendation of Dr. Llakiston. Having found this remedy itsefbl in 
chronic bronchitis, he was induced' to try it in influenza, the dose being from 
ten tninimft to half a drachm dilated with two ounces of water. He considers it 
a narcotic, acting on the organs of circulation through the nervous system, and 
controlling the quantity of blood sent to the lungs. Alkalies may be combined 
with the lobelia if the bronchial secretion be tenacious and difficult of ex- 
pectoration. In cases partaking of the character of suffocative catarrh, mustard 
poultices should be applied, and senega with ammonia and paregoric, or, in 
some instances, the Lobelia inflata. Ammonia is peculiarly adapted to cases 
of jHTofiise bronchial secretion, associated with depression of nervous energy. 
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In some extreme cases, acetate of lead has proTed smgnlarly efficacioiia*tt 
ehecking inordinate secretion from the bronchial tubes. When there is re- 
inarkable slowness <^ the pulse, either spontaaeoiis or produced by treatment 
bcandj may be given with advantage, and the cordial plan may be continued 
•a long as it improves the pulse without increasing the coug^ In the decline 
•f the affection, in eases which have materially involved tibe bronchi, cqpaib* 
will be found useful in improving the secretion and correcting the morbid, con- 
dition of the mucous membrane ; and where a more stimuiUting expectocaot 
it requisite, as in the old, and in cases which have assumed any d^ree of 
tlw miffocative character, ammoniacnm and squill may be preferred. In tlw 
kter periods of such affections, opium is a useful auxiliary ; but, notwith- 
standiDg the sanction of some eminent practitioners, we bciieve its pronatim 
use to be hasardous, calculated to check secretion, aaad <^en to iodace inflam- 
mation. If restlessness at night be distressing, and tincture of henbane prove 
inefficacious, morphia may be i^ven with advantage. Slioiild bilious diarrhsea 
eecur mucilaginous drinks, sometimes combined with laudanum, are indicated, 
and emetics if there is nausea or vomiting. In these cases the ^:ate of Uie 
tongue affords as much assistance in determining on the plan «f treatment if 
it be covered with a thick fur, especially if the bowels are confined, purgatives 
are requisite, but if it be pretematurally red and the eiMgastrtnm be tender, demiU- 
cents, counter-irritants, and even leeches to the epigastrium should be employed. 
. When a febrile condition continues, associated with much debility, and es- 
pecially if presenting phenomena of an intermittent character, quinine and 
Battley'ti solution of the yellow bark are eligible remedies. 

Sequdx. We have no conclusive evidence that phthisis can be abec^uteiy 
produced by influenza, but it is indisputable that previously existing tubercular 
disease may be called into activity by it. Chronic bronchitis and asthmatic af- 
£ectioii8 are frequent consequences of the malady, and are often found very 
obstinate. It is remarkable that the severity of the sequelae bears no proportion 
to the violence of the attack of influenza. Thus after the mild visitatioQ of 
the year 1762 a peculiarly severe and fatal dysent»7 prevailed. 

It should not be forgotten that influenza perhaps, through the medium of a 
ahoek communicated to the nervous system, often leaves a state requiring eon- 
siderable and prolonged attention. Even when no particular disease is su- 
perinduced by the attack, the mind and body do not for a coD»deraU€ 
time recover their ordinary energy; fatigue is easily produced; there is in- 
creased liability to bronchial affections, perhaps a morbid condition of the 
memtome of the nostrils ; greater susceptibility of the mucous meralnrane of 
the intestines to irritating medicines, or to injudicious diet, and of the akia 
to atmospherie vicissitudes ; and if the patient have been previously sulject to 
neuralgic or rheumatic affections, or to cutaneous eruptions, they will be easily 
leprodueed. In such instances, smphcity of diet, cool rooms, chai^ of air, 
diminished amount of intellectual labour, the shower bitfh, and tlw gaoiefal 
adoption of a mildly tonic plan, wUl be requisite. 
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]^rdmauuy chaervaiums. — Causes. — Phenomena. -^ Anatomical ckaractBra, -— 
Nature. — Treatment — Strangulation. — Anatomical characters,^" TreatsumS. 
— Submersion, — Anatomical characters, «- Treatment 

The literal meaning of this term (according to its derivation from & prnr. 
«ttd o^iii^ pulse) is a loss or suppression of the pulse, indicative of a failmt 
n the action of the heart, coastitotii^ what is now known as Sjfnccpt, It 'm» 
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kiMr«ver, ixniTerBallj employed at present to designate the cessadon of tbie 
ftnetioa of respiration (or rather, of its essential part, the aeration of the 
lAood), and the consequent suspension of the heart's action. 

Prdimmaiy observatums. In order to have a clear idea of the pathc^og^cal 
oODdition thus indicated, — of its causes, nature, and results, — it is neeessarf 
to take a hrief surrey of the character of the respiratory process, and of ite 
eonnection with the other vital functions, especially those of circulation and 
imtritioB. This process essentially consists in the interchange of ingredients 
between the blood and the atmosphere, when brought within the sphere of 
•aeh other's action in the organs adapted to the purpose. There is, on the 
«ne hand, an extrication of carbonic acid from the circulating fluid ; and, on 
the «ther, an absorption of oxygen from the atmosphere. AlUiough these are 
not the only changes which take place in the process of aeration, they are 
tiie most important to the present inquiry, from their immediate necessity to 
llie continued well-being of the animaL The nutritive fluid, by its circulation 
liirough the capttlaries of the system, undergoes great alterations both in its 
^ysical constitution and vital properties. It gives up to the tissues with 
which it is brought in contact some of its most important elements ; and, at 
the same time, it is made the vehicle of the removal frcMu these tissues of in- 
gredients which are no longer in the state of combination that fits them ibr 
tlieir oflices in the animal economy. To separate these ingredients from the 
general current of the circulation, and to carry them out of the system, is the 
object of the excretory organs ; and it is very evident that the importance of 
Iheir respective functions will vary with the amount of the ingredient which 
Hiey have to separate, and the deleterious influence which its retention will 
•sert on the welfiire of the system at large. 

Of all these injurious ingredients, caibonic acid is without doubt the most 
abimdantly introduced into the nutritive fluid ; it is also most deleterious m 
ito effects on the system, if allowed to accumulate ; and we accordingly And 
tbe provision for its removal surpassing in importance that made for any 
other excredoQ. Tbe two largest glands in the body appear to have for their 
«hief olject the separation of carbon from the blood ; but this operation' is 
tsbservient in each ease to other purposes. By the liver this element is com- 
Irined with others into a fluid excretion, which has important uses in the 
digestive fhnction ; whilst by the lunps (which may be certsinly regarded as 
organs of a glandular character) it is excreted in a gaseous form, and thus 
made subservient, according to the laws of the mutuid diffusion of gases, to 
fte introductioB of oxygen into the system, and the consequent maintenance 
•f the animal temperature as well as of the stimulating properties of the 
hkiod. 

it is evident, l^n, that any circumstances which check the excretion of 
carbonic acid by the lungs, will have an immediately injurious effect upon the 
system at large, by causing the accumulation in the fluid upon which it is 
dependent ibr the performance of its vital actions, of an agent that so seriously 
mfures its vivifying properties. But this is not the only mode in which tbe 
eesaatiott of this flinction is injurious. The exclusion of a constant supply of 
oocygen fbom the blood, even though the removal of the carbonic acid were 
fte^ided Ibr b^ other means, deprives it of its due power of nourishing and 
ixcitiiig to action the tissues and organs to which it is afterwards distributed ; 
in* it would appear that this element is, throughout animated nature, a 
stimulant as necessary to the energy of its operations, as caloric is to all, and 
light to many of these. Further, we shall hereafter see reason to believe 
that any obstruction to the due aeradon of the blood has an immediately in- 
jurious effect upon the circulation, by causing a retardation or even an entire 
ee&sation of its movement through the capillaries of the lungs ; and, in con^ 
•equence, a dangerous accumulation of blood in the venous system, with a 
proportional deficiency in the arterial. 

We observe, accordingly, that a provision for these changes is more uni* 
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versally found to exist in living beings than for any other faniBtion, sare the 
ingestion of aliment, and the perpetuation of the race. Even in plimts a true 
respiration analogous to that of animals is constantly going on, although its 
effects are sometmies obscured by the converse change which is subservient 
to a different purpose. {Principlea of general and comparative Ph^doio^^ 
p. 294.) In the lower animals the process is carried on by means which render 
it equaUy independent of any active movements adapted expressly to the 
purpose. In proportion to the energy and variety of the nutritive processes, 
however, does the necessity arise for a more powerful and constant respiration ; 
and we find in the warm-blooded VerUbrata the highest activity of this 
function provided for by the vast extension of the aerating surfiice, and by 
the means adapted to renew both the blood and the air in contact with it 
The arrangement of the circulating apparatus is such, that all the blood which 
has been returned from the system is made to pass through the lungs, before 
being again transmitted through the aorta — a provision which is not made 
for any other gland, the portal circulation presenting the nearest approach to 
it And, on the other side, the nervous and muscular systems are adapted to 
keep up, without the intervention of the will of the individual, a constant 
series of movements, by which the air that has been vitiated is replaced by a 
pure supply. Although these arrangements will be fhlly explained in the 
physiological division of this work, it is necessary here to advert to the mode 
in which these constant changes are maintained, in order that the operation 
of various causes in the production of asphyxia may be rightly understood. 

The periodic movements of the heart, by which the blood is propelled into 
the capillaries both of the system and of the lungs, result, there is good reason 
to believe, from the simple contractility of its muscular structure, excited 
by the direct application of a stimulus. Experiment seems to have sufficiently 
demonstrated that, although they may be influenced by particular conditions 
of the nervous system, they are not dependent upon an^ constant influence 
transmitted through it, as was formerly supposed. lake other muscular 
structure, the parietes of the heart may be excited to contraction by stimuli of 
various kinds ; but that which is employed in the living body is the contact 
of blood with the membrane lining its cavities. So long as the fibre retains 
its vital properties, will this stimulus excite it to contraction ; but if it be 
deficient, and not replaced by any other, no movement will take place. In 
those cases in which the movements of the heart have continued for many 
hours after it has been removed A*om the body, it is probable that the admis- 
sion of air to the interior of its cavities has acted as the stimulus. Over-dis- 
tension of the muscular tissue appears to suspend for a time its contractility ; 
and this effect may even be produced by the accumulation of blood in ex- 
cessive quantity, which prevents the fluid from exercising its usual stimulant 
influence. 

On the other hand, the movements of the respiratory muscles are entirely 
dependent upon the influence of the nervous system. Their ordinary actions 
are of the class denominated by Dr. M. Hall excito-motor, and were spoken of by 
Whytt and other authors as sympathetic. They result from a stimulus originating 
in the extremities of the nerves usually denominated sensory, but which may 
be more properly called afferent ; and this, being conveyed to the spinal cord^ 
occasions the propagation along the motor or efferent nerves of an influence 
which excites the muscles to action. The afferent or excitor nerves most 
concerned in producing the respiratory movements are the pneumonic portion 
of the par vagum, and those which supply the snr&ce of ihe fince and body. 
The impression of the external ur on the skin (itself in some degree a re- 
apiratory organ) seems to be the stimulus which acts through the latter ; and 
it is in this manner that the first inspiration of the in&nt is excited. The 
presence of venous blood in the lungs has usually been considered as the 
stimulus which acts through the par vagum ; but Dr. M. Hall contends, with 
some apparent justice, that it is the evolution of carbonic acid which is to be. 
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regarded In this light. However this may be, it is admitted on all hands that, 
after the function is once actively established, the impression of the besoin 
de respirer conveyed by the pneumogastric is the principal source of the 
continuance of the movements. From the recent experiments of Dr. J. Reid 
( Edin. Med, and Surg. Joum,, April, 1839), it appears that, although they will 
continue after section of these nerves, they are much diminished in frequency^ 
The great interchange of filaments which has been proved to take place between 
the pneumogastric and the sympathetic, joined to certain " residual phe- 
nomena ** brought to light by experiment, leaves little doubt that the latter 
system of nerves also is concerned in the maintenance of the respiratory 
movements, its function being perhaps supplementary to that of the pneumo- 
gastric. We may suppose also, without much improbability, that the besoin 
de respirer may be produced by impressions transmitted from other parts 
of the system as well as the lungs, when imperfectly arterialiscd blood is 
transmitted through its capillaries ; just as the sense of hunger seems to 
depend, not only upon the emptiness of the stomach, t>ut upon the demand 
for nutrition existing in the body at large. It will be observed that the two 
most powerful exciters of these actions, &e pneumogastric and the fifth pair, 
terminate in the medulla oblongata ; and that the motor nerves by which the 
most important of them are called into play arise in their neighbourhood. 
Hence respiration may continue when the portions of the nervous centres, 
both above and below this division, have been removed, which has caused it 
to be regarded as the peculiar seat of life.* A little consideration will show, 
however, that it is so only by furnishing the mechanical conditions requisite 
for the real organic function of respiration, to which the inspiratory and ex- 
piratory movements are "but superadded actions properly forming part of the 
animal functions. We arc now prepared to consider tiie causes which may 
operate in the production of asphyxia. 

Causes, The variety of concQtions required for the healthy performance 
of the function we have been considering, involves a similar diversity 
in the causes which may produce its suspension. These may, however, 
be classed under two general divisions: the first comprehending those 
which mechanically prevent the contact of the aeriform medium surrounding 
the animal with the membrane lining the lungs ; and the second including 
those which affect the chemi.al processes to which this contact is subservient. 

L This division embraces a great variety of causes, which must be separately 
considered. 

1. Those which suspend the respiratory movements, by interrupting the 
nervous circle through whose agency they are maintained. Thus, section of 
the eighth pair of nerves on each side may induce asphyxia, though slowly, 
by suspen^g the transmission to the medulla oblongata of the stimulus 
originating in the lungs. If no other excitor nerves existed, there can be 
little doubt that this operation would suspend the usual respiratory movements 
as completely as section of the motor nerves themselves, though they might 
still be performed by an effort of the will ; but the other excitors, which have 
been already specified, have sufficient power to maintain these actions, 
although with fiir less than the normal energy and regularity. The as- 
phyxia of new-bom infants arises from the want of a sufficient impression 
upon these superadded excitors, by which the first inspiration is occasioned \ 
as is shown by the effect of the stimulus of cold air on the face, or of the 
smart stroke of the palm on the body, in producing this essential movement. 
The nervous chain may be also Interrupted at the point of communication 
between the afferent and efferent nerves, namely the spinal cord. Any want 
of integrity in the portion of this central organ which is included between it9 

* In the class Tunicata there is but a single ganglion, and tliis seems almost entirely 
deroted to the maintenance of the respiratory moTements ; so that Nature nay l)e regarded as 
here presenting the physiologist with an anticipation of the above experiment. (See the author's 
^ri%e ThetU on tke Nenmu ^stem qf the JnverUbrata, p. 51 .) 
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conneetioiis with tlieBe nerres, -wiU obviously impede the transmissioa of Hi* 
Beeessary influence, as completely as lemon of the nerres themselves. This is 
by no means unfreqnently exemplified in the eifects of disease or accideiits 
to which this part is subject Thus, fracture or dislocation of the upper part 
ef the cervical vertebrm may produce compression or laceration of the ocMnd 
above the origin of the phrenic nerve. In this case all the respiratory mo^ie- 
ments of the trunk are immediately suspended, except those produced by the 
spinal accessory nerve, which are by no means alone sufficient to malntaon 
the constant exchange of air which is required ; and death, therefore, very 
rapidly supervenes. If the affected part of the cord be below the origin of 
the phrenic nerve, but above that of the intercostals, life may be prolonged 
for some time ; but a slow asphyxia appears to take place, since death ge- 
nerally occurs at an interval of from three to seven days. (Sir A. Cooper, on 
Didocaiuma, ^.) The same effect will result from want of functional activity 
in this portion of the nervous centres, although no disease or injury may have 
directly affected it Thus, in the ordinary apoplectic coma, as in prc^ouBd 
sleep, the functions of the medulla oblongata being but little impaired, Hie 
respiratory movements continue almost as usual ; but if, by compression or 
otiier deleterious influence, it should become less able to respond to the stimuhts 
eommunicated to it by the excitor nerves, the movements will cease more or 
less gradually, and the aeration of the blood will be consequently prevented. 
A similar condition mav result firom the operation of narcotic poisons, by 
which the functional activity of the whole nervous system, but more especially 
of its central organs, is depressed, and the respiratory movements in conse- 
quence suspended for want of the maintuning power. Section of the motor 
nerves will of course produce a corresponding effect If the phrenic be 
divided, respiration may be carried on ibr a short time by the intercostidfl^ 
but not in a degree sufficient for the prolongation oTHfe. u the intercostiis 
be divided, the animal will respire with difficulty and imperfectly, as when 
tb» spinal cord is injured above their origin ; and slow asphyxia is asnally 
flie result There is a difference among dSferent spe^es, however, as to the 
dq^ree in which the movements of the diaphragm and those of tiie thorax 
are respectively cimcemed in producing the ingress o^ ur. In birds it is 
entirely dependent upon the elevation of the ribs, no complete diaphragm 
existing in that class ; and paralysis of the intercostal muscles, by the di- 
"Vision of the spinal coid above tiieir nerves, conseqnentiy produces immediate 
asphyxia. In fishes, on the other hand, the respiratory movements can only 
be affected by injuries of the medulla oblongata, as all the nerves concerned 
In them arise fh)m that diviraon of the spinal axis. 

2. The next group of causes to be enumerated is composed ef those wlHch 
prevent the dilatation of the thoracic cavity by medianical compression of Uie 
exterior of the body. Instances are by no means rare in which persons en- 
gaged in excavating are suddenly overwhelmed by a fkll of earth whkh closely 
envelopes the body, leaving the head free. If not speedily relieved from sudi 
a ntuation, the sufferer dies of asphyxia ; since the descent of the diaphragm 
IS prevented by the compression of the abdomen, as well as the ascent of the 
ribs by the restraint to which the thorax is subjected ; and the &«t shock 
expels the contents of the lun^ and reduces the cavity to its smallest dimen- 
ttons. A curious case is mentioned by Dr. Roget (^Cyc, {^Pmc, Med., y6L i 
p. 177.), in which a similar result was very near occurnng to a pugilist, of 
whose body a cast was being taken in one piece. As soon as the plaster began 
to set, he felt deprived of the power of respiration ; and, to add to his misfertune, 
was cut off from the means of expressing his distress. His situation, however, 
was perceived just in time to save his life. The due expansion of tiie tfaonuae 
cavity may also be prevented by accumulation of fluid or the growth of tumours 
In tiie abdomen, by which the descent of the diaphragm is impeded ; but though 
a very distressing amount of dyspnoea often results from this cause, it is not 
likely ever to produce absolute a^hyxia. Any disease winch occasions a very 
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pahifid eoBdidoa «f fhe contents of the abdomen, sach as acute peritonitis, will 
offer a similar impediment to the moTonents of die diaphragm ; as will inflam- 
mastion of the pleura or pericardium, or rheumatism of the external muscles, to 
flMise of the thorax. 

3. Asphyxia may take place fh>m disorder of the mechanism of respiration, 
trithoat the existence of any force externally compressing the thorax, or of any 
threct impediments to the entrance of air into the longs. These organs may 
be prevented from dilating by an aocumnlatioii of fluid in the pleural sacs ; ot 
by the admission of air into the thoracic cavity, either through its parietes, or 
tiirough the lungs. If an aperture be made into the cavity on one side, so that 
air rushes in at each mspiratory movement, the expansion of the lung on that 
side will be diminished or entirely prevented in proportion to the size of the 
aperture. If air can enter more readily than through the trachea, an entire 
collapse of the lungs will take place ; and if such apertures be made on both 
sides, asphyxia necessarily results. But if they are too small to admit the very 
ready passage of air, the vacuum produced by l^e inspiratory movement wiU 
be more easily filled by the distension of the lungs ; so that a sufficient amount 
^ change takes place for the maintenance of life. Sudden death by asphyxia 
not unfrequently occurs from a communication being opened by disease between 
Ihe air-passages and the pleural cavity, so as to check the dilatation of the 
hmg of that side, whilst the function of ihe other is impeded by tubercular 
deposition, hepatisation, or some other morbid alteration of its structure. 

4. The next group of causes is a very numerous one ; and those which it 
includes, although operating upon the respiratory process in the same manner, 
are v^y different amongst themselves. It is composed ot' those which interfere 
with the admission of air into the ur*ceils (where alone it is brought into relation 
with tiie blood), either by altogether preventing its entrance into the passages, 
er by obstructing its movement through them. The entrance of air into the 
trachea will of course be prevented by any means which produce occlusion of 
fte orifices that lead to it — the moulii and nostrils. If these be obstructed by 
any solid substance applied closely upon them, death is said to take place by 
aujUbeaiiofi. If the face be immersed in water, so that air can gain no admittance 
to tiiese opemngs, asphyxia is said to be produced by smbmersion. It is obvi> 
enosty knmateriai whether the whole body be covered with water or not ; many 
&imkuds have been drowned (so to speak) in a puddle, tnm which they had 
not sense enough to withdraw their faces ; and many inftnts have been pre- 
vented from mi^mg the first inspiration by the immersion of the mouth and 
nostrils in the pool formed by the maternal discharges, or by the occlusion of 
tiiese entrances by their own membranes. Air may gain admittance to the 
mouth and nasal passages, and yet be prevented from passing into the trachea. 
by meeting with some obstruction in the larynx. The rima giottidis may be 
eJosed by the cedema resultii^ from acute iaflammation, or by the thickening 
which is produced by more chronic disease ; or it may be constricted by the 
spasmodic affection which so often accompanies these states, and which some- 
fhstes occurs independently of them, from irritation of the nervous system by 
elher causes ; or it may be closed in consequence of paralysis of the dilating 
muscles, as Dr. H. Ley betieTed to occur in laryngismus stridulus.* Obstacles 



* l%e pathological explanation of this dbeaie given bf Dr. Lev was ftranded upon the sup- 
position, that the di(ntor$ of the rima giottidis are supplied by the recurrent laryngeal nerve, 
whilst the constrictors of that opening are stimulated by the superior laryngeal branch. He 
thence inferred that, if the ftmcttons of the former nerre were impeded by the pressure of en- 
larged glands or other causes, and the muscles which it supplies be consequently paralysed, the 
constrictor muscles would close the rima giottidis for want of opposition. The more recent 
flsperiments of Dr. J. Reid {Edin. Med. and Surg. Joum., vol. xlix.). however, have shown that 
flie superior laryngeal is abnost entirelv a sensory nerve, and that the recurrent is almost ex- 
«lusiv«y motor, supplying both constructor and dilator muscles. He states that " severe dys- 
paceti amountiiig to auffocation may arise both from irritfttion and compreuion of the infenor 
laryngeal nerves, or tlie trunlu of the pneumogastrics. For when both or even one recurrent 
Bsrve was irritated, the arytenoid cartilages were apnroximated. so as in some cases to shut 
completely the superior aperture of the glottis.** (p. 149.) When the recorrents are cut or com- 
jirased, the arytenoid cartilages are no longer separated during Inspiration ; and their mov»> 
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to the admission of air into the lungs may also exist in the trachea ; the aper<« 
tore of which may be closed by external pressure, as in strangulations, or its 
lining membrane may be so much tumefied by disease as nearly to prevent the 
passage of air. The accumulation of secretions, too, which the patient has not 
strength to expectorate, may occasion asphyxia ; and the same result some- 
times occurs in croup, from the obstruction presented by the formation of a 
fidse membrane, which is often of considerable thickness. The pressure of 
tumours iqpon the trachea will often produce asphyxia, which has been the im* 
mediate cause of death in many cases of aneurism, and in some of bronchocele. 
In such cases this condition gradually supervenes ; and the difficulty of respir- 
ation is indicated by the livor of the countenance and the dilatation of the 
nostrils, for a long time previous to the termination of life. Sometimes, how- 
ever, an aneurism or abscess will burst into the trachea, and occasion immediate 
death by suddenly obstructing the access of air to the lungs. A frequent cause 
of asphyxia is the presence of foreign bodies within the air-passages, or even 
in the pharynx, la the former case they may occasion speedy death, even 
though not of sufficient size to produce material obstruction to the passage of 
air by the irritation they excite : during a fit of coughing they may be driven 
up against the rima glottidis, which they may mecluinically obstruct ; or they 
may occasion spasmodic closure of this orifice by reflex excitement of the 
laryngeal nerves. The increased secretion also, which results from the ir- 
ritation, adds to the mechanical impediment ; so that, from a combination of 
these causes, death by asphyxia often supervenes where at first no material 
obstruction to respiration appeared to exist The lodgment of large masses of 
solid matter in the cesophi^Bfus, as when an attempt is made to swallow hard 
substances which are too bulky for its calibre, will sometimes produce imme- 
diate asphyxia, as if by strangulation ; or, if a partial obstruction only be ere- 
ated, the difficulty may be fatally aggravated by the spasmodic action which is 
excited, as in the last case. These are the most frequent causes of obstruction 
to the entrance of air through the larynx and trachea. The bronchial tube9 
also may be similarly affected ; but the amount of impediment thus created in 
the respiratory process will depend upon the proportion of the pulmonary 
structure which the particular tube supplies. A foreign body obstructing one 
of the passages into which the trachea primarily divides, will of course impede, 
more or less completely, the respiratory action of the corresponding lung, and 
may thus induce slow asphyxia, which will be aggravated by the spasmodic 
actions to which the irritation of its presence gives rise. But if it should find 
its way to one of the smaller passages, no immediately fatal result would pro* 
bably occur ; though diseased action would probably be excited in its neigh- 
bourhood, which might ultimately terminate life. Several instances are on 
record in which such an occurrence has seemed to be the remote cause of death. 
A fatal result may, however, be speedily occasioned by causes which affect the 
bronchial tubes only, if it involve them universally or nearly so. Thus it may 
take place from the accumulation of secretions or fluid effusions, which prevent 
the entrance of air to the air-cells, even though it freely pass through the 
trachea. This is very apt to occur as a consequence of a congested state of 
the pulmonary vessels brought on by other causes ; and it aggravates this very 
condition by the new obstacle it opposes to the respiratory process, and to the 
movement of blood through the capillaries. Such a state may be artificially 
induced by section of the pneumogastric nerves *, but it also supervenes, to a 
greater or less extent, on many puhnonary diseases. Perhaps we may include, 

ments become so completely passiTe, that they are carried Inwards by the current of entering 
air, which they consequently impede, whilst they are separated again by the expiratory blast. 
** We shall leare it," continues Dr. R. " to those who have had frequent opportunities of 
•eeing this disease to determine which of these two causes, irritation or paralysis, will best ex- 
plain Its phenomena. There appears, howerer, to be little doubt that the crowing respiratimi 
and dyspnoea, which accompany some cases of hysteria, depend upon a spasmodic closure of the 
glottis, produced tqr lome irritation of the recurrent nerves." 
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mider ibis class of causes, spasmodic constriction of fhe bronchial tubes, which 
seems to be an impediment to respiration in some forms of asthma : the ex- 
istence of such a state is, however, uncertain ; and no experimental proof has 
yet been given of the power of nervous irritation to produce it. It is, however, 
the only feasible mode of accounting for some of the phenomena of this disease. 

5. Supposing the air necessary for respiration to have obtained free admis- 
sion through the trachea and bronchial tubes, asphyxia may still take place 
from the lungs themselves being in an unfit state to allow the due action be- 
tween their gaseous contents and tiie blood. Various morbid alterations of their 
structure, which it is needless to specify, may thus prove fatal, and this, either 
rapidly or slowly, according to the progress of the disease. Thus pulmonary 
apoplexy, a pneumonia of a few hours' duration, and a deposition of tubercular 
matter which has been proceeding for years, may occasion death in the same 
manner. It is thought by some that, independently of any change of structure, 
the lungs may be functionally unfit for the aeration of the blood, through a 
disordered supply of the *' nervous influence'* which is required for the process ; 
but sound physiology does not warrant us in the belief that any such influence 
is necessary : nor is there any solid reason to believe that this function can be 
affected by any cause that does not produce a change in the physical conditions 
which are evidently essential to its performance. 

Having thus taken a general review of the principal causes which operate 
l)y physical means in the production of asphyxia, we may consder, 

II. The causes which affect the chemical processes, to which the physical 
conditions are only subservient These may be briefly dismissed. Of the 
several gases which may be introduced into the lungs, there are but a small 
Bumber capable of producing simple asphyxia. Most of them have an imme- 
diately deleterious action on the system, quite independent of their negative 
properties, which consist in their want of power to afford oxygen to be ab- 
sorbed or to remove the carbonic acid that is to be excreted. Hydrogen and 
azote are almost the only gases which can be regarded as simple asphyxiating 
agents. Both these may be breathed for some littie time with impunity, even 
by man ; and cold-blooded animab will exist in them for several hours or even 
days. By their physical properties they are enabled to remove the carbonic 
acid fW>m the blood nearly as energetically as common air can do ; but as they 
afford no oxygen, the animal must sooner or later perish for want of this sti- 
mulus. Oxygen breathed alone, however, is very deleterious to the system, 
which it over-stimulates. Other gases act as true poisons on the system, when 
introduced into it through the lungs ; and their effects, therefore, are of a com- 
plex nature. 

Phenomena, These vary, to a certun degree, with the cause of the 
suspended aeration of the blood ; nevertheless, there are some which are 
universally witnessed, and to these our principal attention will be directed. 
They may be best observed when the asphyxia is gradvaUy produced, as 
by a partial obstruction of the ur-passages ; when it suddenly comes on, they 
succeed one another so rapidly as not to admit of accurate observation. 
They may be divided into three stages. Tht first commences with an increase 
of tiiat natural besoin de respirer, which prompts to the ordinary acts of 
inspiration ; and this increases until it amounts to a sensation of extreme 
distress. In respondence to this extraordinary stimulus, active and powerful 
inspiratory movements are involuntarily performed ; and muscles are excited 
to contraction, which do not partake in the ordinary duty. Other instinctive 
movements, more remotely conducive to the relief of the sufferings experienced 
by the individual, are sometimes performed by him at this time. The distress, 
which soon amounts, if not relieved,* to intense agony, is of short duration ; 
tiiough it lasts longer if the aeration of the blood continue to a slight degree, 
than if the process be entirely' suspended. It gives place to vertigo and a 
fading of stupidity, which soon increases to absolute insensibility, which may 
b« regarded as characterising the second stage. The respiratory movementt 
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maw became irregular and confiilnTe; and tbe other rastinetive moveraenftv 
Miiiiiiif a iimilar character, the whole frame now partaking in them. Lividhv' 
of the conntenanoe may sometimca be observed at the end of the fimt stage; it 
ispidlj increases in the second, and especially alFects the lips, which are often 
of a deep porple. The veins also beiKMne tnrgid ; and the eyes are injected, 
and seem as if ready to start from their sockets. At this time the heart is 
firand to be pulsating languidly, and the polsation at the wrist is almost im^- 
perceptible. Very shortly all the animal fhnctions are suspended ; no farther 
mnseular movements are pe r fo r m ed, nor are any capable of being excited. 
The sphincters give way ; and the animal, if previously erect, fhlls completely 
powerless. This is the third stage. The heart continues for a time to contract 
ftebly; bat the aeration of the blood is entirely suspended, and sufficient 
flidd is not propelled by it into the aorta to produce sensible pulsation of the 
arterial tronks. The general snrfhoe now partakes of the livid tint which 
iirst showed itself in the face ; the hands and feet presenting a violet hue, and 
patches of a similar colour existing in other parts of the skin. The organic 
Amotions do not entirely cease until the circulation of the blood has been com- 
pletely suspended ; and even after somatic death must be regarded as having 
taken place, the temperature of the body is very slowly dissipated, and the 
post mortem rigidity of the muscles tardily supervenes, in ikct recovery o^y 
take place even after the heart has ceased to act, if the proper means be em- 
ployed. 

The relative intensity of these phenomena will be affected by the caose 
to which they owe their origin ; as will also, in some degree at least, the order 
in which they present themselves. The preceding description applies especially 
to thooe cases in which the deprivation of air is sudden and almost comjdets^ 
aa when due to an obstruction existing in the air-passages. It is in these that 
tiie inspiratory dOforts are most laborious, and the sense of distress the greatest. 
Where, however, the cause be such as puts a stop to the muscular movements 
eoneemed in respiration, the fbtal termination more rapidly comes on, aiui 
diere is less of general disturbance. When the a^hyxia is more gradually 
induced, on the contrary, the sufferings arc often most distressingly prohmged. 
Thus, where it supervoies as a consequence of pulmonary disease, the dilated 
nostrils and livid eheek often indicate for a protracted period the existence. 
of deficient aeration, whilst the patient's complaints of dyspn<Ba but too truly. 
Gomspoad with these symptoms. The feeling of distress is often referred to 
the lower part of the sternal region; and we have known counter-irritants 
sailed to the spot with the view of rdieving it, when the real malady was 
situated in the larjmx. It is a point, therefore, of considerable practical inn 
portaaee, not to be hastily led to infer from local sensations the cause of the 
difficulty of re^iradon $ this it may firequently exercise the skill of the phy- 
sician to detect It is when ai^yxia slowly supervenes as a result of dTsease« 
that the greatest irregularity in the order of the symptoms is observable. A 
ver^ h^h degree of Uvidity often shows itself long before the stage of insens- 
ilnhty has come on ; and the latter is often preceded by symptoms of irregular 
action of the brain, sach as vertigo, tinnitus aurium, flashings of light before 
the eyes, and varions spasmodic actions. The subsequent convulsive move^ 
ments are less violent ; and the lividity of the fiice never acquires so deep a 
tint, although the discoloration is more general over the body. In these caaet 
the action of the heart usually ceases 80<m after the respiratory movements 
have oome to a stand i and this is the mode in whidi lifie very commonly ter^ 
.minates. 

The time which is necessary to destroy life by asphyxia varies much, not 
.only in difiGerent animals but in different states of the constitution of the same. 
*Thus, warm-blooded animals are much sooner asphyxiated than reptiles or 
invertebrata ; and, on the other hand, an hybemating mammiferous animal 
su{^rts life for many months with an amount of respiration sufficiently low 
to produce qpeedy asphyxia if it were in a state of acttvity. And aaumg. 
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aMmmaHa and birds there are many species which are adapted, by peeatiaiitics 
«f eonfofmation, to sastain a depriv-atioii of air for much more than the average 
period. Excluding these, it may be generally stated, that if a warm-blooded 
animal in a state of activity be totally deprived of respiratory power, its moa- 
cular movements (with the exception of the contraction of the heart), will cease 
within five minutes, often within three ; and that the circulation generally 
^Is within about ten minutes. Many persons, however, are capable of sus- 
taining a deprivation of air for three, four, or even five minutes, without in- 
•ensibility or any other ii^ury ; but this power, which seems possessed to the 
greatest degree by the divers of Ceylon, is only to be acquired by habit. The 
period during which remedial means may be successfid in restoring the activity 
of the vital and animal functions, is not, however, restricted to this. Cases 
•re not unfrequent of the rerival of drowned persons after a submersioB of 
half an hour ; and more than one has been credibly recorded in which above 
three quarters of an hour had elapsed. It is not improbable, however, tlmt in 
gome of these cases a state of syncope had come on at the moment of unmersiony 
through the influence of fear or other mental emotion, concussion of the bnun, 
&& ; and that, the circulation being thus enfeebled, the deprivation of air had 
not the same injurious effect as when this function was in Aill activity, just as 
in the case of an bybemating animal. Such a state has been denominated 
syncopal asphyxia. The reanimadon of still-bom infants has been successfully 
attempted when nearly half an hour had intervened between birth and the 
enploym^it of resuscitating means ; and when probably a much longer tine 
had elapsed from the period of the sospension of the circulation. 

Anatomical characters. In cases where death has resulted from simple 
asphyxia rapidly induced, the external appearances found on subsequent ex« 
amination are usually very characteristic The general lividity of the svrhuot 
Is not unlike that which is observed on the depending parts in other cases, but 
may be disting^hed from it by not being confined to these situations. More- 
over, it is <^ten further characterised by the presence of deeper spots, resembling 
those of ecchymosis. These are most commonly seen in the face and neck of 
persons who have been hung or strangled ; and, on the other hand, they are 
usually absent in cases of drowning ; but tiiey are occasionally seen muder 
other circumstances. The appearance seems to be the result of congestion of 
blood in the vessels of the skm, from which, indeed, the fluid appears sometimes 
extra vasated ; numerous points being observable when a section is made into 
the substance of that tissue. The features usually retain the expression of 
distress, and the eyes, as already noticed, continue prominent ; the pupils are 
dilated, as in coma. 

The accumulation of blood in the right side of the heart, and in the vessdbs 
eoonected with it, namely, the systemic veins and the pulmonary artery, 
end the o<Hoaparatively empty state of the left cavities, as well as of the pulmo- 
nary veins and systemic arteries, are the appearances most characteristic of 
a^>hyxia ; and they are constant when this state has been completely devdoped. 
They are best marked, however, where it has slowly terminated life ; espe« 
eially when some degree of aeration has taken place up to its dose, and the 
action of the heart haf ceased within a short time. The coronary vdns may 
often be observed to exhibit an extraordinary turgesoence. Not only may 
the venous congesti«m be noticed in the vena cava and larger trunks, but it is 
•very perceptible in all wgans which are largely supplied with blood. Thus, 
the liver and spleen are in a state of engorgement ; and the blood may be foreed 
«nt in large drops by slight com2H*ession <J thdr parenchymatous tissue. The 
intesdnai membranes, toe* are observed to be excessively congested, especially 
in the most depending parts ; and ecehymosed spots are not imfrequently seen 
«s the mucous membrane of the stomach after strangnlation, constituting a 
iiari«^ of pseudo-morbid appearance, which the iniq>ector will do right to bear 
la mind. This tendency to congestion in the venous syrtem, which so con- 
itaBftlj aeooiBpames de&oieafc re ^i atioB, has a BWit hwpotliirt nfloenee^a 
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the condition of various organs in the later stages of chronic diseases of the 
thorax ; and it readily explains the derangements which they are liable to 
exhibit Even the heart not nnfrequently suffers from the same cause; a 
permanent distension of its right ventricle, with hypertrophy of its walls, beings 
a Arequent concomitant of obstructed respiration ; of which particular instances 
will be hereafter given. 

The blood is usually found fluid, or but imperfectly coagulated, if the as- 
phyxia have been rapid; and this corresponds with what is observed after 
other kinds of sudden death. Where it has more slowly supervened, the blood 
coagulates as usual. 

The veins and sinuses of the head of course partake of the general venous 
congestion ; and, in well-marked cases, an unusual number of red points are 
seen on slicing the brain. The distension is greatest where the previous struggle 
has been most severe, or where there has been a peculiar obstruction to Sie 
return of the blood from the head, as in hanging or strangulation. There 
is seldom, however, any morbid effusion; but an i^plectic extravasation 
is sometimes found, though rarely as a consequence of simple asphyxia. In 
cases where there has been but little general disturbance, the vessels of the 
brain and its membranes are found to be in their natural state. 

The venous congestion is usually well marked in the root of the tongue, 
which often appears as if injected, the papillie being remarkably prominent. 
It extends also to the mucous membrane of the larynx and epiglottis, of the 
trachea and bronchi, which is deeply coloured by vascular turgescence, and 
which becomes darker as it is traced into the smaller ramifications of the 
bronchL The mucus which covers its surface is generally mixed with a 
frothy serous exudation, usually exhibiting a sanguinolent tinge. This efiliision, 
which is often very abundant where the obstruction to the respiration has 
gradually operated, seems to result from the congested state of the vessels, and 
not to be an altered form of the natural secretion, as some have supposed. 
The fibrous tissue which unites the cartilaginous rings of the trachea and 
bronchi is also ii^ected with blood. The lungs themselves, if not previously 
diseased, are greatiy distended, and expand so as to meet over the pericardium. 
When exposed to view, they present a dark brown, sometimes almost blackish, 
hue externally ; but their parenchyma exhibits a redder tint when cut into. 
The engorgement is here in the arterial system ; but it is occasioned by the 
accumulation of venous blood, of which large dark, thick drops flow out when 
incisions are made in the substance, and slight pressure employed. 

Pathology of Asp^xia. There can scarcely be a more remarkable illustration 
of the important truth that morbid anatomy furnishes but one class of the 
fricts upon which the science of pathology must be erected, than that presented 
to us in the inquiry which we have now to make into the nature of the morbid 
action which results from the derangement of the respiratory function, and the 
mode in which this occasions death. There is no dispute as to the leading 
&cts supplied by anatomical examination ; but in the interpretation of those 
&cts there is much scope for discussion. No satisfactory conclusion can be 
attuned, unless a clear conception be first formed of the physiological or 
normal action of the organs whose deranged function is the subject of inves- 
tigation. We particularly refer to that of the capillary vessels of the lungs, 
the duties of which must, it is obvious, be the first deranged by any cause 
which obstructs the access of air to the respiratory membrane. It is in these 
vessels that the character of the blood is altered from the venous to the arte" 
rial ; and to be subservient to this change is their peculiar function, just as the 
secretion of fluid is the function of the capillaries of glands, and nutrition that 
of the capillaries of the system in general. That the movement of the blood 
through them is principsdly dependent, in their usual condition, upon the 
action of the heart, does not admit of a doubt ; but it seems equally certain 
that for the continuance of this movement, the continuance of the changes to 
vhich it IS subservient is essential; and that not even the powerful contrac* 
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tions of the heart can force the blood into the pulmonary veins, when theto 
changes are suspended. The condition here assigned to the maintenance of 
the capillary circulation does not apply to that of the lungs alone. It corre- 
sponds with that which we find by obseryation and experiment to hold good in 
reference to the capillaries of the whole system. We need not imagine that 
any mechanical propulsory power exists in them, in order to understand how 
such an influence on the movement of the blood through their canals may be 
exercised by their parietes ; since it is easy to conceive that new attractions 
and repulsions between the solid and fluid particles may be created by the 
processes to which they are subject. This is not the place to discuss such a 
question, however ; the correctness of the view just stated, in its application to 
this particular topic, will, we think, appear from the facts to be presently 
adduced ; and a f^er elucidation of it will be found in the physiological divi- 
sion of this work. If its validity be assumed, it will follow that the first efiect 
of impeded respiration will be a retardation or cessation of the passage of 
blood through the capillaries of the lungs ; and that this impediment wUl be 
the cause of all the odier phenomena which are observed in the progress of the 
complaint, and finally of its termination in death. Before proceeding to de- 
velope this view in detail, however, it will be desirable to glance at 3ie prin- 
cipal theories which have been offered as explanations of the same facts, and 
to inquire briefly into their value. 

It would be scarcely necessary to mention the doctrine propounded by 
Haller, since it received a most complete refutation from Goodwyn, were it 
not that he assigned the true situation for the conmiencement of the morbid 
changes, although he misunderstood their nature. In his opinion, the stag- 
nation of the blood commenced in the capillaries of the lungs, and thence 
affected the whole venous system ; but he imagined this stagnation to arise 
from a mechanical impediment, produced by the cessation of the motions of the 
lungs themselves. It is a sufficient reply to this doctrine, that all the phe- 
nomena of asphyxia are as completely developed in an animal which is made 
to breathe azote, as in one which has been drowned or strangled ; and it was 
pointed out by Goodwyn, that after the fullest expiration, the air-cells do not 
return to the state in which they were in the new-bom child, but are sufficiently 
distended to permit the blood to circulate freely through them. In fact, as 
will be subsequently shown, any excess of distension is un&vourable to the 
passage of fluid through their capillaries. The theory of Goodwyn himself 
was, that whilst venous blood furnishes to the right cavities of the heart the 
stimulus which excites them to contract, the fibre of the left side requires a 
more powerful stimulus, — that of arterial blood ; and in default of this, ceases 
to perform its functions in maintaining the systemic circulation, no longer 
contracting upon the blood returned to it from the lungs, when this has not 
been arterialised. This hypothesis, however ingenious, is inconsistent with 
several observed facts. Were it correct, the pulmonary veins and left au- 
ricle ought to be found loaded with blood, which is not the case. Moreover^ 
the left side of the heart continues to contract upon blood which may al- 
most be called venous, in hybemating animals, whose respiration is so trifling ; 
and Bichat proved experimentally Uiat venous blood might be injected into 
the left cavities of the heart, with the effect of exciting, not depressing, their 
action. He also ascertained that venous blood is propelled into the systemic 
circulation of an animal undergoing asphyxia ; so that the doctrine of Goodwyn 
may be regarded as completely disproved. We do not mean to assert, how- 
ever, that venous blood is as effectual as arterial in stimulating the left side of 
the heart ; but that it is sufficiently powerful for the maintenance of the actions 
of that portion of the organ so long as it is supplied, is evident from the fact 
that its chief cavity and the vessels connected with it are never found to con- 
tain more than a comparatively small quantity of blood. 

The theory of Bichat is the one which, until recently, has gained the most 
general assent ; and there can be no doubt that it is partly based on truth* 
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•etion. When rabbits were asphyxiated by tying the trachea, it was found that 
the flow of blood from a divideid artery almost ceased at the end of the third 
minute, and was entirely suspended at tiie fifth ; yet ** the left heart contracted 
spontaneously for a very considerable period longer." And when the left 
auricle was examined under similar circumstances, it was found that after a 
period of three or four minutes very little blood was returned by the pul- 
monary Tcins, though the heart still acted yigorously. ** In general," says 
Dr. Kay, ''the phenomena of the cessation of motion in the left heart m 
asphyxia are these : — a smaller quantity of blood is received into its cavities, 
and expelled for a time vigorously into the arteries ; the rentricle meanwhile 
diminishes in sise, as the quantity of blood supplied becomes less, until at 
length, although spontaneous contraction still occur in its fibres, no blood 
issues from a divided artery, and the ventricle by contraction has obliterated 
its cavity ; after this, blood slowly accumulates in the auricle from the large 
▼essels of the luxigs ; and its contractility continues for a very considerable 
period." {Edin, Med, and Surg, Jovm,, voL xxix# p. 46. ; and jVeaiue on As^ 
phyxia, p. 135.) So long as the contractility of the left ventricle is retained, al- 
though Its movements may have entirely ceased, it may be excited to renewed 
action by a supply of the necessary stimulus ; and thus it may be revivified, 
and the general circulation restored, by artificial respiration, which, by un- 
loading the right cavities, and filling the left, ftimishes the required conditions. 
There is no difficulty, then, in understanding how the entire circulation may 
be brought to a stand by a cause acting immediately upon the capillaries of 
the lungs. We have next to inquire into the mode in which those phenomena 
are produced which indicate an affection of the nervous centres ; — namely, 
the yertigo, delirium, spasms, and insensibility which mark the later stages 
of asphyxia. These have been usually attributed, and with much show of 
reason, to the circulation of imperfectly arteriaUsed blood through the ressels 
of the brain and spinal cord, la most vertebrated animals we find a provision 
lor sending to the head the most highly-aerated portion of the general mass of 
nutritious fluid. The provisions for this purpose are most apparent in the clasSi 
of reptiles ; but they are also peculiarly manifest in the embryo state of birds 
and mammalia. It is evident, then, that of all organs of the body, the nervous 
centres are the most dependent upon a constant supply of pure arterial blood, 
for the due performance of their functions. But the quantity, as well as the 
quaUtyt of the circulating fluid seems to have an important influence. The 
brain is well known to receive a proportion of the whole amount of blood, fiur 
beyond that to which its relative bulk would entitie it ; and any interruption 
to the supply is found to have an immediately injurious effect upon its 
functional activity. Thus, Sir A. Cooper has shown, that if the carotid 
arteries be tied, and the vertebrals be compressed, a state resembling syncope 
immediately supervenes. We may reasonably infer, then, that the insensibility 
of asphyxia may arise ftrom the concurrent action of both these causes — 
deficient supply, and depravation of quality. The deleterious influence of the 
circulation of venous blood through the cerebral arteries was proved by an 
experiment of Bichat He iigected venous blood from the heart of one dog 
into the carotid of another, and insensibility was the result ; but, on the other 
hand, it has been shown by Dr. Kay that large quantities of venous blood 
might be injected into the carotid arteries without producing more than 
muscular debility and lassitude, provided the injection be made slowly and 
cautiously, so as not to produce mechanical injury of the cerebral matter, by 
distension of the vessels. In one of his experiments (op. cit, p. 195.) an acci- 
dental circumstance occasioned the employment of considerable force ; the 
animal struggled, and its limbs quivered, but it seemed to recover for a time, 
though it remained feeble. It afterwards exhibited symptoms of lesion of the 
brain, and died at the end of ten days, from the effects of an abscess in one of 
the hemispheres. There is no difficulty, then, in accounting for the immediate 
insensibility produced by Biohat's injectiims. From the results of Dr. Kay's 
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experiments it may be hufbrred, that '^tboagh venous is a mncli less stimnlating 
fluid than arterial blood, it may circulate through the cerebral mass without 
producing by its contact with the brain a sudden suspension of the functions 
of the nervous system. I conceive that it must be regarded as a fluid capable 
of only slightly nourishing and stimulating the nervous system. Its presence 
in the vessels of the brain, even for a short time, occasions languor and fee* 
Ueness ; and if its circulation were prolonged, we may imagine that sensation 
and voluntary motion would become still further impaired ; but it does not 
destroy life by contact with the brain, and in asphyxia small quantities of it 
are transmitted, and for a short period <mly, to the cerebral structure/* (Qp. eit, 
p. 198.) The sudden insensibility of asphyxia is, therefore, to be in part attri- 
Imted to the rapid diminution in ibe amount of the blood sent to the brain ; and 
a state by no means dissimilar is often witnessed in cases of hemorrhage, in 
which deficiency of the nutritious fluid is the onfy cause in operation : neither 
change alone would produce the train of phenomena formerly described ; this 
results fW>m a combination of both. We have already observed a similar combin* 
ation of influences in the suspension of the heart's action ; and our attention is 
thus forcibly directed to the flict that when any link in the chain of vital phe- 
nomena is broken, and the equilibrium of the whole disturbed, the derange- 
ments which ensue are so various and complicated, that it is difficult to assign 
to each its peculiar agency in finally producing the fatal termination. 

It is obvious that the state of deep coma, once induced, will hasten death in 
those cases in which a small amount of respirati<Mi was previously going on, 
by the suspension of the muscular movements necessary to it. But even after 
this has supervened, and the animal life of the being has ceased to manifest 
itself, the organic life ma^ be maintained for a considerable period ; its duration 
depending upon the intimacy of the connection between the two classes of 
functions at the time. Thus, although the destruction of the brain and spinal 
cord (by which a state corresponding with profound coma is induced) occa- 
sions speedy death under common circumstances, Dr. M. Hall has shown that 
it may be performed in an hybemating animal, without extinguishing the 
heart's action, for many hours. Again, this connection cannot be said to be 
established in the new-bom animal, until the first respiration has taken place ; 
and before this has occurred, life may be prolonged for a considerable time 
under submersion in warm fluid. Thus Buflbn found that greyhound puppies 
appeared to have suffered little, after being immersed in warm milk for half 
an hour; and Legallois found the mean duration of life in fall-grown 
foetuses of rabbits, immersed in water, to be twenty-eight minutes. After the 
animal has respired for a short time, however, this power of resisting the want 
of air diminishes very rapidly ; and in those species which generate a large 
amount of heat soon after biith, such as the guinea-pig, this power is scarcely 
greater in the new-bom animal than in the adult These difierent conditions, 
natural to the lower animals, find a parallel, to a certain degree, in peculiar 
states of the human economy induced by disease, especially those in which 
syncope partakes. 

When the causes of asphyxia were being enumerated, it was pointed out 
that it is the natural tendency of many internal diseases, as well as of various 
external agencies, to induce this condition. We may now go further, and 
state what will to many appear startling, that in a very large proportion of 
deaths, natural as well as violent, gradual as well as sudden, the event is either 
immediately or remotely attributable to this cause. It must be remembered 
that, so long as the circulation is maintained, the life of the system must be 
regarded as continuing, even though the animal functions should have ceased 
to manifest themselves ; and if the causes which can operate in suspending this 
movement be considered, they will be found to act in one of three ways : 
either by destroying the moving powers, which have their seat in the heart 
and capillary vessels ; by occasioning an obstruction in some part of the 
channel, which shall affect the whole current, and not a part of it merely ; or 
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by withdrawing the Tital flaid itself. In the first of these cases, death is said 
to take place by syncope ; and the same term includes the last also. Few causes 
but (uphyxia can operate in the second mode, since no stagnation of blood 
in any other organ than the lungs can suspend the general current of the 
circulation, and a similar effect could only be produced by a complete ob- 
struction of the aorta or pulmonary artery. It is therefore desirable to rcTiew 
briefly the principal morbid conditions which terminate In death through the 
medium of asphyxia, as well as to notice others which the continuance of 
imperfect respiration would be liable to produce. 

Of the former, one of the most common is the state denmninated coma or 
stupor, which results from some change in the healthy condition of the bnun and 
spinal cord. When this is profound, it suspends the respiratory movements, as 
formerly mentioned, by interrupting the channel through which the stimulus 
conveyed by the afferent nerves acts in producing them. All diseases and 
injuries which terminate in coma do in reality, therefore, occasion death by 
asphyxia. This principle is a very important one, since it leads us to take 
means for the maintenance of respiration when the cause of the stupor is tem- 
porary only ; — an indication which has been successfully acted upon. Thus, 
Sir B. Brodie found that animals rendered insensible by narcotic poisons might 
have their lives preserved by artificial respiration, kept up until the functions 
of the brain were restored ; and the same expedient has been practised with 
success on the human subject. Although it would be evidently useless where 
coma is a result of permanent organic lesion, it is by no means impossible that 
it might be successful in some cases of insensibility with convulsions in chil- 
dren, resulting fh>m some temporary cause, which might subside if the circula- 
tion could be carried on for a sufficient length of time, especially if life were 
enough prolonged to allow of the operation of remedial agents. It must not 
be supposed, however, that all causes acting through the nervous centres pro- 
duce death through the medium of asphyxia ; since there are many which 
rather occasion syncope, depressing the general vitality of the system, destroy- 
ing the contractility of the heart, and the peculiar properties of the capillaries, 
as by a sudden and general shock, which seems diffused through the nervous 
trunks to every part. It is in this manner that concussion, and other violent 
mechanieal injuries to the brain, occasion the immediate cessation of the 
movement of the blood, which is not prolonged for an instant beyond the 
cessation of the movements of respiration. There is a form of apoplexy, the 
apoplexia fuhninans of old authors, denominated by French writers apophxie 
foudroyante, in which the effusion of blood acts instantaneously in the same 
manner as a mechanical shock ; whilst the mode in which this disease ordinarily 
becomes fatal is by suspending the respiratory movements alone. It seems 
probable that when death results from exposure to cold, it is at last by asphyxia 
induced by coma. It does not appear very clear, however, to what the coma is 
to be attributed ; nor is it certain that the injurious influence of cold as a seda- 
tive to all vital actions is not directly exerted in checking the circulation, by 
depressing the powers of the heart and capillaries. The connection of ob- 
structed circulation through the lungs with diminished sensibility of the nervous 
centres, should not be forgotten in the consideration of the phenomena of fever. 
It is well known that in typhoid states of this disease, in which coma is 
threatened, dyspncea is a very frequent occurrence, and that this is accompanied 
by a considerable effusion of fluid into the parenchyma of the lungs, without 
any decided symptoms of active disease in these organs. The continuance of 
this state will of course fiivour the complete production of coma ; but a sound 
pathology will teach us to direct our remedial means rather towards the head 
than the chest 

The diseases which have a tendency to produce asphyxia by directly pre- 
venting the access of air to the blood luive already been pretty Ailly indicated; 
but it must be remarked, that when these are very chronic in their form, they 
do not produce death by asphyxia simply, bat by such a general wasting <xf 
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the powers which moTe the blood, that it may be said to partake of the nature 
of syncope. It is in cases of violent and sudden death that the distinctions 
above made are most easily recognised ; the termination of protracted disea£e, 
if observantly watched, will generally present phenomena partaking of all the 
forms which may separately manifest themselves in particular cases. The in- 
timate dependence of all the organic functions with one another, and the degree 
in which every one may be influenced by the nervous system, often cause them 
to be affected by disorder of any one, in a manner which at first sight appears 
anomalous, but which a little consideration will generally elucidate. 

We have hitherto considered asphyxia only in its fully developed form, and 
examined only its fatal termination. It must not be forgotten that imperfect 
respiration has a tendency to produce various diseases, although it may not be 
sufficient for the immediate extinction of life. The recent experiments of Dr. J. 
Beid {Edin. Med, and Surg, Joum., April, 1839) have shown that, when the num- 
her of inspiratory movements is greatly diminished by section of the pneumo- 
gastrics, the sanguineous engorgement of the lungs which is thereby produced is 
very apt to pass into the state of inflammation ; and that the various stages of 
pneumonia, and even gangrene, are very commonly witnessed in animals which 
have lived sufficiently long after the operation for these changes to take place. 
The most constant result of this engorgement is an effusion of serous fluid into 
the air cells and passages, which, of course, adds to the difficulty of respiration. 
It may, then, be reasonably surmised that there is a tendency to similar morbid 
changes in other cases of obstructed respiration ; and this has been noticed in 
a variety of instances. Thus, when foreign bodies have remained impacted in 
the air-tubes, but have not produced immediate suffocation, inflammation of 
the lungs is very apt to supervene : and bronchocele not unfrequently proves fatal 
in a similar manner, whilst the real obstruction is still inconsiderable, and does 
not excite attention as the cause of the disease. The permanent congestion of 
the pulmonary arteries, and the demand for increased propelling force, will 
often occasion hypertrophy and dilatation of the right ventricle ; and the same 
congestion, extending to the systemic veins, may be the cause of many diseases 
in remote organs, especially the brain, liver, intestines, and kidneys. Dropsical 
effusions, also, are very liable to occur from the same cause. It is perhaps 
during the progress of phthisis that we most frequently observe these con- 
sequences of partial asphyxia. The bronchitis which so commonly accom- 
panies chronic tubercular disease of the lungs maybe not improbably regarded as 
taking its origin in the congestion of the mucous membrane of the air-passages, 
which has been mentioned as a constant result of obstructed respiration ; and 
tiie attacks of active inflammation of the lungs themselves, which are so liable 
to supervene whenever deposition of tubercular matter has taken place, may, 
without doubt, be in part attributed to a similar predisposition. The diarrhoea 
which so commonly occurs in the later stages of the complaint may be accounted 
for in a similar manner. It is often found on post mortem examination that no 
morbid change has taken place in the mucous membrane of the alimentary 
canal or in the intestinal glands ; and its functional disorder may be attributed 
to the irritable state induced by the congestion which has affected it during 
life, and which has been mentioned as often so remarkable a feature in the ap- 
pearances found after death from asphyxia. Even where ulceration of the 
intestinal glands, and softening of the mucous membrane, are found to have 
taken place, they may be regarded as having had their origin in the disturb- 
ance of the circulation so often alluded to. 

Treatment, The ideas which are entertained of the nature of asphyxia 
must necessarily have an important bearing upon the principles of treat- 
ment. Those which will be here stated have been for the most part 
fully sanctioned by experience ; and will, at the same time, be found to har- 
monise well with the theoretical views formerly stated. It is rarely that this 
condition comes under the notice of the physician in any other form than as 
secondary to other diseases ; but as he should not be ignorant of the share it 
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has in Tarious kinds of vioUtU detUhy we shall presently consider the prin- 
cipal forms under which it may present itself, and the treatment specially 
adapted to each. 

The first object in the treatment of asphyxia will evidently be to remove its 
cause ; since, as long as this continues to operate, no permanent relief can be 
procured by any means whatever. This precept will apply not only to the 
removal of direct or mechanical obstructions, but to the abatement of all 
sources of interference with any of the operations naturally concerned in the 
function, and especially those of the nervous system. When the derangement 
has not advanced so fieu* as to occasion cessation of the respiratory movements, 
it will usually be found that this measure will restore tiie due action of the 
whole train in a very short time, provided that no organic lesion, such as 
extravasation in the brain, has taken place. But where these have been sus- 
pended, more active means become necessary. It will be remembered, that 
not only is there a suspension of activity under such circumstances, but an 
absolute diminution of the vitality or irritability of all the organs concerned, 
occasioned by the previously insufficient supply of blood, and by the want of 
oxygenation in that which has been last transmitted. The indications of 
treatment, therefore, are two ; the renewal of the respiratory actions, and the 
excitement of the low irritability of the system by unusual stimuli. The 
first is effected by artificial respiration, wluch is undoubtedly the most pow- 
erfiil means in our possession of restoring suspended animation under such 
circumstances. Its success, however, will mainly depend upon the care and 
judgment with which it is employed. As littie time as possible should be 
lost in putting this measure into execution ; but whatever interval should from 
necessity occur, may be advantageously employed in other ways to be pre- 
sentiy noticed. Until more appropriate means are avulable, the natural move- 
ments of respiration may be in some degree imitated, by compressing the 
. chest and abdomen, so as to diminish the cavity of the thorax, and to expel 
tram, the lungs as much as possible of their contents, and then allowing them 
to recover their former dimensions by their natural elasticity. Although but 
a poor substitute for the natural process, even this trifling assistance may be 
of the utmost benefit, if given at the critical time when the heart's action is 
nearly suspended, and the vital powers rapidly sinking. Where no bellows 
can be procured, the insufflation of the chest from the mouth of another is the 
best measure that can be adopted. It would, in fact, be preferable, on ac- 
count of the higher temperature at which the air is thus introduced, and the 
security which is afforded against the employment of an injurious degree of 
force, were it not for the partial carbonisation and abstraction of oxygen which 
this air has undergone. The insufflation is performed by applying the mouth 
of the operator to the mouth or to one of the nostrils of the patient, closing 
the other apertures, and making a forcible expiration, so as to dilate the chest 
which is then to be emptied again by gentle pressure. The insertion of a 
short tube into the nostril, if of sufficient bore, will much facilitate the ope- 
ration. It will be desirable that an assistant should at the same time gently 
press the larynx backwards and a littie downwards upon the vertebrse, so as 
to oppose the passage of air through the cBsophagus into the alimentary canaL 
When a pair of bellows is employed, the air should be injected through one 
nostril, whilst the mouth and the other nostril are closed ; the latter is then to 
be opened for the expiration of the air * , and the process repeated about 
fifteen times in the minute. With regard to the amount of air to be thus 
introduced at each stroke, there is some difference of opinion. Groodwyn, al- 
though he estimated the quantity naturally taken in at each inspiration to be 
no more than twelve cubic inches, recommended that a hundred cubic inches 
should be thrown in by the bellows, for the dislodgement of the impure air from 

'* Tbe 1>eUows constructed under the direction of the Royal Homase Society is proTUbed with 
sn additional valve for this purpose, which preveiits tbe necessi^ of the alteroata closure 
. of the nostril. 
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the air-cells and smaller bnmehial tabes, which lie thoaght could not be other- 
iriae efiEected. There is no donbt, however, that if tiliis principle were fol- 
lowed, irreparable injury would result from it to the texture of the lungs ; 
indeed, there is reason to beUeve that many individuals have been sacrificed 
by injndicioas insufflation who might otherwise have recovered. Leroy dis- 
<Sovered that brisk inflation of air into the trachea killed rabbits, foxes, goats, 
fliieep, and other animals, even when the force employed was that of an ex- 
^ration from the human being ; and the recent experiments of Dr. Southwood 
Smith (PhUosophy of Health, vol. iL p. 75.) have shown, that though a moderate 
inspiration &vours the passage of the blood through the lungs, great distension 
of their cavity checks almost entirely the circulation of fluid through them, by the 
mechanical compression of the vessels. According to Leroy, the quantity in- 
jected ought to be the same as that naturally inspired ; andthu is the safest rule. 
A few repetitions of the process will soon produce an entire exchange of the air 
contained in the lungs, by the tendency to mutual difEnsion of which all gases 
partake ; and it is better that no risk should be run of doing mischief where 
the organs concerned are of so delicate a conformation. Moreover, the in- 
sofflation of too large a quantity of air will diminish rather than increase the 
development of caloric ; and this is the explanation of the results which have 
led to the belief, that artificial respiration has no power of maintaining animal 
heat The respiratory movements may also be excited by galvanic action on the 
muscles, in the method proposed by Leroy and approved by Magendie {Joum, 
de Physiclogief torn, ix.) ; and there can be no doubt that the penetration of a 
firesh atmosphere into the air-cells will be more facilitated by such a process, 
than by insufflation. This method requires little skill for its employment, and 
is unattended with any danger ; and it is thereby superior to that of Dr. Ure, 
which can only be carried into effect by a person possessed of considerable 
anatomical knowledge. Leroy introduced acupuncture needles a short way 
into the fibres of the diaphragm on each side, in such a direction that they 
might be easily connected with the opposite poles of a galvanic battery. When 
the galvanic circle was completed, the diaphragm contracted and enlarged the 
cavity of the thorax : when it was interrupted, the weight of the abdominal 
viscera, assisted by gentle pressure on the surface, caused its return ; and thus 
alternate movements of inspiration and expiration were produced, and main- 
tained until the natural movements supervened. A snuUl galvanic apparatus 
only is sufficient for this purpose. 

The second indication for treatment is the exhibition of various stimulating 
agents, both internally and externally. Amongst the most powerful and 
nsefiil of these is warmth ; but some judgment is required in its application. 
If the circulation have ceased, and the temperature of the body be much 
lowered, no attempt should be made to raise it suddenly ; since experiment 
shows that when such attempts are made on animals in a state of torpor, they 
are often fatal. Warmth may be gradually communicated by means of a warm 
bath, or by warm applications, especially to the region of the stomach ; but 
no fluid of a temperature above 98° or 100° should be employed. Rube&cients 
also may be applied to the skin with advantage, and friction employed, when 
it has in some degree recovered its sensibility ; but they are previously useless. 
Warm stimulating fluids in moderate quantity should be injected into the 
stomach or rectum, and stimulating vapours applied to the nostril. 

When not only the respiratory movements but the actions of the heart 
have ceased, the case becomes much more serious, but it is not entirely hopeless. 
It has been already stated that artificial respiration has proved successful in 
renewing the circulation by unloading the right cavities of the heart and 
transmitting the necessary stimulus to Sie left But this is unfortunately not 
often the case ; and it is therefore to be considered what auxiliaries can be em- 
ployed. Slight shocks of electricity, or a current of galvanism, transmitted 
through the region of the heart, would appear the most likely means of re- 
exdting its contractions. Another method has been pointed oat, however, 
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which is well-deserving of trial. Professor Coleman found that after animals 
had been asphyxiated, and the right auricle had lost its irritability, the de- 
traction of a small quantity of blood from one of its veins occasioned it in a 
few minutes to respond to the application of a stimulus. ( Wilson on the Blood, 
p. 131.) A similar fact was observed by Br. J. Reid in experimenting upon 
the action of certain poisons. A slight incision into the auricle itbelf ap- 
peared most effectual ; but the opening of the jugular vein generally pro- 
duced the same effect This measure is likely to be useful in more ways 
ihan one, since it will relieve the congestion of the cerebnd veins, and thus 
promote the recovery of the sensibility. It is not a step, however, to be in- 
discriminately adopted. The inquiries of Mr. King (^Safety'Valve Function <f 
the Hearty in Guy's Hospital Beports, voL iL) leave us no difficulty in undei- 
standing how an abstraction of blood fh>m the jugular vein may relieve th$ 
distension, not only of the right nuricle, but of the ventricle, since the tri- 
cuspid valve does not close so as to prevent regurgitation, when th^ accumu* 
lation of blood is considerable. The effect o( an electric or galvanic stimulus 
should be first tried ; and if it fail, the experiment should be repeated after 
the abstraction of a little blood from the jugular vein as low in the neck as 
possible. 

Attempts at resuscitation should not be abandoned as hopeless until many- 
hours have elapsed, unless evident indications of death present themselves ; 
nor should the employment of remedial means be discontinued at too early 
a stage of recovery. The condition of the patient, even after the natunU. 
movements of respiration have recommenced, and the circulation has been re- 
newed, is very precarious, and requires watchful attention for a considerable 
time. Many lives have been sacrificed by too early neglect 

The object of the preceding sketch has been rather to give a general view 
of the whole subject of asphyxia, and especially to exhibit the connection of 
this pathological state with other morbid conditions of the system, than to 
pursue any department of it into details. 

We shall now inquire how far it is concerned in two of the most common 
forms of violent death, — strangulation and submersion : these, however, will 
be here considered simply in a pathological view; their juridical relations will 
be Mly treated of in the division of this series appropriated to forensic medi- 
cine. One form of asphyxia which has been but slightly adverted to in this 
article, the Asphyxia neonatorum, will be more fully treated of among the dis- 
eases peculiar to infimts. 

We shall now consider the phenomena attending certain forms of violent 
death, m the production of which asphyxia is principally or solely concerned. 

Strangulation, By this term is understood forcible compression of the neck 
by a ligature, to such an extent as to impede or prevent respiration. Sus- 
pension is, therefore, but one variety of strangulation, the pecuUarity of which 
consists in the traction of the ligature being produced by the weight of the 
body. In the simplest form of suspension, the phenomena are precisely the 
same as those of ordinary strangulation ; this takes place where the body is 
lifted from the ground by traction of the cord, and where no violent jerk is 
given to the neck. But this seldom happens ; for in most cases of suspension 
the body has been made to fidl more or less violently, so as to occasion other 
injury besides the simple compression of the neck in which strangulation 
properlv consists. We shall first, then, consider the phenomena of death by 
strangulation simply ; and afterwards those which often attend death by 
suspension. 

If the compression of the neck affected only the trachea, it is obvious that 
death would be produced by asphyxia solely ; and in this manner it has been 
occasionally brought about, — some firm substance, hke the cushion of a tour- 
niquet, having been applied upon the windpipe. A mode In which infanticide 
has been sometimes perpetrated — the firm and continued pressure of the 
thumb upon the trachea — operates in precisely the same manner, although 
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hardly referrible to the head of strangulation, from the absence of ligature. 
On tiie other hand, it is easy to conceive that a ligature may be applied 
around the neck in such a manner as to make injurious pressure on the jugular 
veins, so as to occasion death by cerebral congestion, or by apoplexy simply, 
without materially obstructing the respiration. And again, it is sufficiently 
evident that, in most cases of strangulation, both these circumstances vriU 
operate in producing the fatal result. Accordingly it is found, by examination 
c^ the bodies of those who have died by strangulation, that in a few cases the 
signs of asphyxia alone are present ; in some those of apoplexy alone are 
very decided ; and in a large proportion the appearances indicate that both 
states have existed. Out of 102 cases collected by Remer (Annales d^ Hygiene, 
tom. iv. p< 179.), unequivocal signs of apoplexy were found in nine ; the 
appearances resulting from pure asphyxia in six ; a combination of the two 
in sixty-eight ; and in the remaining nineteen the proximate cause of death 
was not substantiated. More recently Dr. Casper ( Wocheiuchrift fur die ge- 
sammte Heilkunde, January, 1837) has given a similar collection of the results 
he has obtained, of which the following is a summary. Out of 106 cases, 
death appears to have taken place by apoplexy in nine; by simple asphyxia 
in fourteen ; by both conditions in sixty -two ; from neither in five ; and the 
number of unexamined bodies was sixteen. In several of the cases attributed 
by Remer to apoplexy, there seems to have been (although not distinctly 
stated by him) an extravasation of blood in the brain, as well as congestion 
of the cerebral vessels : in those related by Casper, on the other hand, the 
congestion alone seems to have been too much relied on as a sign of apoplexy^ 
since it is to be recollected that distension of the veins of the brain occurs m 
asphyxia. It can scarcely be doubted that these variations depend principally 
on the mode in which the ligature is applied to the neck ; and a series of ex- 
periments upon his own person was performed by Dr. Fleischmann (^Annales 
cTHygiene, tom. viii. p. 432.), with the view of elucidating this question. 
Although not entirely satisfactory, they afford some important results, of 
which we shall give an abstract 

1. If the neck be encircled with a ligature placed between the chin and the 
o8 hyoidesj so as to rest upon the sides and angles of the lower jaw, the principal 
vessels are but slightly compressed, and the cord may be drawn tightly without 
any material impediment being offered to the respiratory actions. After a 
short time, however, a flushing of the face and a prominence of the eyes are 
perceived ; the head becomes unusually hot ; a sensation of weight is per- 
ceived in its interior, which increases to great oppression almost amounting 
to insensibility ; and a noise in the ears suddenly commences. When this 
symptom developes itself, M. Fl. remarks, it is high time to give up the experi- 
ment, as a few moments longer would be fatal. The compression may, how- 
ever, be borne for as much as two minutes with impunity. There is evidently 
a tendency to the production of apoplectic congestion ; but the vessels are not 
sufficiently compressed for this condition to be immediately induced. The 
account given of these sensations by persons who have recovered after sui- 
cidal, accidental, or experimental suspension (instances of the last being by no 
means unfrequent), does not materially differ from that just quoted. A pecu- 
liar feeling of a pleasurable nature is first experienced ; then imperfection of the 
sight, with flashings of bluish light ; and these are rapidly followed by insen- 
sibility. 2. Similar consequences will follow the application of the ligature 
upon the larynx ; but here the respiration is more impeded. Scarcely half a 
minute expires before the noise in the ears, and a sensation in the brain which 
it is difficult to describe, give warning that the experiment must be discontinued. 
It is obvious that, in this position of the cord, the vessels are no longer protected 
by the angles of the jaw, and will therefore be more completely compressed, 
so that death will result from the concurrent effect of apoplexy and asphyxia. 
8. If, on the other hand, the ligature be placed between the os hyoides and the 
thyroid cartilage, or upon the os hyoides, and rests upon the angles of the jaw or 
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the mattoid prooeflses, the yeseelB will be almost entirely protected fntm 
oompresrion, and the respiratory acts will alone be affected. Occlusion of 
the rima glottidis is produced by the depression of the epiglottis, which is 
Ibrced down by the displacement of the mass of flesh that forms the root of 
the tongue. In this case death will be almost purely owing to asphyxia. 
4. Lastly, if the cord be applied over the tracheoi the passage of air will be 
completely checked, and asphyxia will soon result; the eyent will be less 
rapid if the ligature cross the cricoid cartilage. The vessels will, of course, 
be also compressed, when the cord is thus fixed ; and the signs of apoplexy will 
be found more or less coexistent with those of asphyxia. 

It is to be recollected, in making such disthictions, that congestion of the 
cephalic yeins is an ordinary appearance in cases of simple asphyxia ; so that 
it might seem un&ir to consider it of an apoplectic character in any instance 
in wMch there is not actual extravasation. But the value assigned to it will de- 
pend upon its amount when compared with that of other portions of the venous 
system, and upon the comparative state of the right and left sides of the heart 
K the pulmonary arteries, the right cavities of the heart, and the great veins 
leading to it be all gorged with dark blood, whilst the left cavities and their 
vessels are flaccid, it is evident that the congestion of the brain is only a part 
of the general result of the cessation of the respiratory function. But if, as 
sometimes happens, no such general congestion is found, and the right side of 
the heart is not peculiarly distended, whilst the veins and sinuses of the br^ 
are loaded, we may regard the latter as an apoplectic condition not immediately 
dependent upon obstructed respiration, though aggravated by it if it co-exist 
And here it is necessary to remark, that although in cases of apoplexy with 
gradually increasing coma, asphyxia seems to be generally the proximate 
cause of death, there are many instances in which the iatal result occurs too 
rapidly for it to be thus accounted for, and in which it seems rather due to a 
sudden violent impression transmitted through the nerves to every part of the 
system, destroying the vitality of the whole at once, and putting an unmediate 
stop to the motion of the blood. It is this kind of impression which is pro- 
duced by concussion of the brain, by blows on the epigastrium, by a violent 
electric shock, and other similar causes which check at the same time the 
action of the heart and that of the capillaries, producing death by syncope. It 
is well-known that in the lower animals the circulation will contmue after the 
gradual removal of the whole of the brain and spinal cord ; whilst sudden 
violent and extensive injuries of these centres, such as crushing the brain, or 
breaking down the spinal cord, entirely check it This fact appears to indicate 
the actual propagation of an anti-vitcU influence (if we may be allowed the 
term) along the nerves in cases of this nature, since the mere suspension 
of the function of the nervous centres cannot prove similarly fatal In this 
manner only can we account for the suddenness of death in the apoplexia 
fidmmane ; and the same view seems applicable to several cases of death by 
hanging, in which the appearances are very different from those of the more 
common forms of apoplexy or of asphyxia, as will presently be pointed out 

The obstruction to the passage of air through the air-tubes, and the pres- 
sure upon the bloodvessels of the neck, are not the only causes of deaUi by 
suspension, although it is probable that they alone are in operation when the 
cord has been lightened simply by the weight of the body. When greater vio- 
lence has been used, it is not unfrequently found that the vertebral column has 
been injured, so as to compress or lacerate the spinal cord. This injury may 
be of several kinds, but it is generally confined to the first and second cervicid 
vertebrse. Sometimes the odontoid process has been displaced from the atlas, 
with rupture or laceration of the ligaments which confine it, and has been 
forced against the spinal cord. In other instances it has been separated fh>m 
its own vertebra; and these displacements of the atlas upon the dentatus may 
happen in various ways. Again, the two first vertebrffi have been separated 
twm the rest of the column, by rupture of the intervertebral substance and, of 
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the epinal ligaments. Other fractures of these vertebne ha^e been seen ; and 
in all, the spinal cord was more or less injured. But even where no evident 
displacement is found, there is often an appearance of straining of the liga- 
ments ; and in such cases the spinal cord must have receiyed a severe shock, 
which will obviously aid the other causes of death, if not itself competent to 
produce it 

Anatomical characters. From what has been stated as to the operation of 
several causes, singly or combined, in producing death by strangulation, we 
shall be led to expect a considerable variety in the morbid appearances after- 
wards found ; and, indeed, it is almost only from the observation and com- 
parison of these appearances, that our knowledge of the action of these causes 
is derived, since the means of observing them during life are so restricted. 
The description given by the older writers of the signs of death by strangu- 
lation will only apply with strictness to a limited number of cases. Indeed it 
may almost be asserted, that some of the appearances mentioned are incom- 
patible with each other, and that the description must have been drawn up by 
combining observations made upon several dissimilar cases. The following 
have been specified : — " Lividity and swelling of the &ce, especially of the lips, 
which appear distorted. The eyelids are swollen and of a bluish colour ; tiie 
eyes red, projecting forwards, and sometimes forced out of the orbitar cavi- 
ties ; the tongue enlarged, livid, and compressed between the teeth, or fre- 
quently protruded. A sanguineous froth about the lips and nostrils. A deep 
and ecchymosed impression around the neck, indicating the course of the cord, 
the skin being sometimes excoriated ; laceration of the muscles and liga- 
ments in the hyoideal region ; laceration or contusion of the larynx, or of 
the upper part of the trachea. There are also commonly circumscribed ecchy- 
mosed patches, varying in extent, about the upper part of the trunk, and the 
upper and lower extremities, with a deep livid cQscoloration of the hands. The 
£ngers are generally much contracted or firmly clenched, llie urine, the 
faeces, and the seminal fluid, are sometimes involuntarily expelled at the mo- 
ment of death. The body is, cceteris paribus, a much longer time than usual 
in parting with its heat." (Taylor's Medical Jurisprudence, vol. i p. 165.) Some 
of these signs may be observed on the bodies of most persons who have come 
by their deaths in the mode in question ; but it must be also admitted that they 
may all be absent. This i^ especially the case where the general shock to the 
nervous system appears to have been the proximate cause of death They 
are usually most developed where death has supervened slowly, and has been 
due either to asphyxia produced by the direct obstruction of the windpipe, or 
to gradually increasing coma resulting from the accimiulation of blood by 
pressure on the vessels of the neck. In either of these cases we find the mode 
of death indicated internally by the general venous congestion, already de- 
scribed as indicative of asphyxia, with more or less peculiar turgidity of the 
vessels of the brain. It wiU be desirable to examine separately each of the 
principal external signs, with the view of determining the circumstances 
under which they should be respectively relied on, or their absence made a 
ground of hesitation. 

The lividity of the fkce, lips, and eyelids, and the prominence and brilliancy 
of the eyes, are not unfrequently absent, at least for some time alter death. 
It is somewhat remarkable that the appearance of the countenance is usually 
least altered in suicides ; its traits being frequently those of undisturbed 
placidity. These signs are, on the contrary, more constantly observed on the 
bodies of those who have been executed ; and they are still more developed 
where strangulation, as commonly understood, has been murderously performed. 
On an instance of this kind the graphic description given by Shakspeare 
was founded. (Henry VL Pt. ii. Act 3. Scene 2.) It is frequently ob- 
served, however, that although the face presents no lividity, and the lips 
and eyelids no tumefaction, soon after the body has been cut down, these 
appearances present themselves after an intenral of some hours, especially 
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if the ligature be allowed to remain about the neck. This was pointed but 
by M. Esqnirol {Arch, Gen, de M4d. Jan. 1823), who was the first to draw 
attention to the uncertainty of these appearances in cases of hanging. Al- 
though, however, their absence cannot support a negative inference, their 
presence may be held as a proper foundation for a positive presumption; 
that is, if a body be found hanging, or with a ligature tightly drawn round the 
neck, and these signs are present, the presumption is very strong in favour of 
death having taken place by strangulation. For they cannot be produced by 
suspension after decUh from other causes, even if this be effected Immediately 
upon the extinction of life. This has been established by the experiments of 
Orfila. Sometimes lividity and tumefaction of the face will appear after an 
interval of some hours, even when the ligature has been removed, as was the 
case in some of the Instances mentioned by Esquirol ; more recently this has 
been noticed by Fleischmann (op. cit, p. 436.), who attributes it to the change 
of position of the body, causing the blood (remaining fluid as it does) to 
run towards the head, which is often in the removal the most depending part. 
In the case of the notorious Burke, it is stated by Mr. Watson ( Treatise on 
Homicide, p. 136.), that by changing the position of the body after the cord had 
been removed, the congestion of the vessels of the head and &ce could be made 
to appear and disappear at pleasure. As a general fact it may be stated, that 
the more slowly death supervenes, whether from asphyxia or from apoplectic 
coma, the more decidedly will these signs be presented ; and that, on the con- 
trary, they are likely to be absent whenever death results from the sudden 
shock sustained by the nervous system, or from complete obstruction to the 
entrance of air into the lungs. 

The protrusion of the tongue has been considered by most writers (after 
Belloc) as dependent upon the position of the ligature. If this press above 
the OS hyoides, it is stated that the tongue will be drawn backwards into the 
mouth ; but if below the cricoid cartilage, the laryngeal apparatus will be drawn 
upwards, and the tongue protruded. But it must be remembered, that this 
protrusion of the tongue may be found in the bodies of those who have died of 
asphyxia from other causes, or of other diseases. Moreover, M. Devergie states 
(^Traiti de M4d, Ligahj tom. it p. 384.), that he has found the tongue pro- 
truded between the teeth, when the ligature has been applied even above the 
OS hyoides ; and that the same effect may be produced on the dead body : 
whilst he has occasionally found it within the mouth, when the ligature has 
been on the larynx or below it According to Fleisclunann, this change, like 
the former one, is mostly produced by the gradual approach of death ; and is 
likely to be absent where death has been almost or altogether immediate. 
Further inquiry is certainly needed on this point ; but in the mean time it 
may be safely stated, that, if a body were found with the tongue protruding 
between the teeth, and bearing their impressions, and other indications of 
strangulation were present, little hesitation need be felt in attributing death to 
this cause. 

The next point to be considered is a very important one — the mark of the 
ligature upon the neck. A good deal of confusion will be found in the state- 
ments of medico-legal writers on this subject, arising principally from the 
vague and contradictory significations which have been attached to the term 
ecchymosia. By true ecchymosis is to be understood an infiltration of blood 
into the internal substance of the skin and subcutaneous cellular tissue, so that 
thin laminae of these textures shall be found penetrated with it. This can only 
be substantiated by dissection ; and from neglecting this mode of examination 
many observers have mistaken for ecchymosis the external discoloration which 
IS often entirely independent of it. Thus we may account for the great diver- 
sity in the proportions given by different observers, of the instances in which 
ecchymosis was found on the neck after death by btrangulation. Remer de- 
clares that nine tenths of his cases presented it ; whilst Klein relates fiftieen 
cases which came imder his own observation, and Esquirol twelve under like 
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circmnstances, in none of which was this lesion observed. Devergie has col- 
lected fifty -two cases in which the state of the neck was particularly obsenred, 
and in only three of these did true ecchymosis exist ; and Dr. Casper (Joe, cif), 
states, that out of seventy-one cases, twenty-one were accompanied by true 
ecchymosis. Of the cases collected by Remer, many were probably furnished 
by persons who were unacquainted with the characters of true ecchymosis ; 
and it is not surprising, therefore, that he should estimate the proportion so 
high. The discrepancy between the accounts of EJein, Esquirol, Devergie, and 
Casper, is however, at first sight, more striking. Still, it would probably be 
reconciled had we more precise information as to the mode of death in 
each class of cases ; for it is observed that ecchymosis rarely or never occurs 
after suicidal hanging, where for the most part the body has not fallen vio- 
lently upon the cord, whilst it is much more frequent on the necks of those 
-who have been murdered or executed. The following curious case is related 
by Dr. Casper. A young man in a fit of drunkenness hung himself with a 
stout cord. He was cut down in about half an hour afterwards ; and attempts 
-were made at resuscitation. The cord had merely produced a slight superficial 
mark on the neck, destitute of any appearance of ecchymosis. Signs of re- 
turning animation began to manifest themselves ; the efforts of the medical 
attendants were continued for several hours, but the traces of vital reaction 
disappeared. To the astonishment of all present, when life was about to be- 
come extinct, the mark on the neck became deeply ecchymosed ; this was 
-verified by an examination made the next day. Tins case is an illustration of 
the physiological fact, that to produce true ecchymosis there must be a continu- 
ance, for a certain time, of the vital processes to which it is due ; and that, where 
death is very suddenly occasioned by violence of any description, all marks of 
that violence may be absent This has been repeatedly observed in cases of 
death from concussion of the brain, blows on the epigastrium, &c. When 
ecchymosed spots are found on the neck, their correspondence with the indent- 
ation of the ligature should be careAilly examined ; since it not unfrequently 
happens that they result from violence previously inflicted, which the suspension 
has only been intended to conceaL Where a true ecchymosis is found in the 
line of the cord, little doubt can be entertained of the strangulation having 
taken place during life ; since all expeiimental researches yet performed agree 
in a negative result as to the possibility of any true ecchymosis being pro- 
duced by the application of a ligature after des^, even although but a short 
time has elapsed. Experiments are yet wanting, however, as to the possibility 
of producing a true ecchymosis by suspension immediatdy after death ; such a 
point is obviously very difficult of decbion, and at the same time of the utmost 
<sonsequence in a medico-legal view. In one instance related by Dr. Casper, 
the mark produced by the application of the ligature was so decided, that an 
individual not acquainted with the circumstances would have supposed from 
it that the deceased had been hanged while living. But the subject had died 
of typhus ; and although the experiment was tried an hour after death, marks 
of cadaveric lividity had already shown themselves *, so that the tissues must 
have been in a state peculiarly favourable to the production of this appearance. 
Still, however, there was no infiltration of blood in the skin or cellular texture. 
The mark which is most constantly left on the neck after death by stran- 
gulation, is a line of slight brownish-yellow discoloration, along which the skin 
has the dryness and hardness of parchment This is seldom absent where a 
■cord has been applied ; but where strangulation has been effected by a hand- 
kerchief or other soft material, the pressure may be diffused over so large a 
sorf^e that even this may not be produced. The Thugs of Hindostan, who 
iise their turbans fior this purpose, are said to accomplish their work so dex- 
terously, as to leave no external mark whatever of tibe mode in which they 
have destroyed life. Where an indentation has been produced by the ligature, 
its lips have a violet tinge, especially when the ligature has not been removed ; 
aad with this the paleness, which the skin of the depressioQ presents on first 
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being ezpoged, strongly contrasts. It is not nntil after it lias been for some 
little time subjected to the contact of air, that the discoloration and hardening <^ 
the skin are perceived. This character iras first pointed oat by M. Esqnirol, 
who regarded it as indicative of strangulation during life ; but from the expe- 
riments of M. Devergie and Dr. Casper it appears, that it is of little or no value 
as a single proof, since it may be produced by suspension after death. All that 
is required appears to be a sufficient force in the application of the ligature, and 
its subsequent removal. But the violet tinge of the hps of the depression 
cannot be so completely imitated by po8t mortem strangulation ; and even 
though it may show itself on the upper side, it is scarcely perceptible on the 
lower. Whenever this is very decided therefore, and is presented by both lips 
of the fhrrow, it is a tolerably positive indication of strangulation daring life. 
We must not expect to find such a mark, however, all aroimd the neck. It will 
be most decided where there have been any resisting points beneath the liga- 
ture. In case of deaihby suspension, we should not expect to find it at any great 
distance from the larynx, or os hyoides. Where strangulation has been prac- 
tised, however, the circle will be more complete ; and by a careful examination, 
we may thus be enabled to pronounce that the subject has been strangled first, 
and then hung — a mode in which attempts have often been made to conceal 
the first crime, by exciting suspicion of suicide. Sometimes when the ligature 
has been hard (a piece of new cord, for example), and roughly applied, slight 
excoriations are produced by it, the epidermis and corpus mucosum bemg 
rubbed o£ The degree of vascularity of the true skin at these spots will 
generally indicate whether or not the violence has been inflicted during life ; 
and this may even be detected after the desiccation of the skin by holding it 
between the eye and the light But it must be remembered that the same cause 
which prevents ecchymosis may prevent any vital reaction of this kind, so that 
a negative inference must not be drawn from its absence. Another change is 
produced by the forcible application of a ligature, to which also M. Esquirol 
was the first to direct attention. If the skin of the ftirrow be carefully dissected 
o€^ leaving all the cellular substance behind, a whitish silvery line will be per- 
ceived, marking its course along this tissue. This appearance seems to result 
fh>m tile condensation of the tissue, occasioned by the forcing of its fluid and 
fatty matter into the surrounding substance. If desiccation has proceeded far, 
the mark will not have a glistening, but a white and dry aspect This also is 
principally observed on the front of the neck, and sometimes over the stemo* 
mastoid muscles. 

A very important branch of this inquiry is that which relates to the possi- 
bility of an impression like that of a strangulating ligature being made during 
parturition, by the twisting of the umbilical cord round the neck of the chil^ 
and the traction to which it will be subject if not pretematurally long. Medical 
jurists and accoucheurs seem pretty fully agreed as to the improbability of such 
an occurrence ; and most authors deny its possibility. Klein, for example, 
states, that although he has examined a considerable number of infants who 
came into the world with the cord twisted round the neck, he has never de- 
tected any traces of it, either in the form of actual ecchymosis or of any im- 
pression whatever. The importance of this question to the medical jurist i^ 
evident, from the frequency of attempts to conceal the commission of in&n- 
ticide by strangulation, by twisting the cord around the neck, so that death mi^ 
be referred to natural causes. This contrivance may often be detected by col- 
lateral evidence, although we may admit the possibility of an impression being 
produced on the neck in this manner ; thus, foreign matters, such as bits of 
straw, fine gravel, &c. have been found on the inside of the folds of the cord ; 
or the child has been proved to have breathed freely. That an impression nuiy 
be thus produced however, and that the child may die from this kind of stran- 
gulation, and may still have breathed, is proved by the collection of cases re- 
cently published by M.Taufflieb. (Aniudes <f'i7y^en«,tom.xiv. p. 340.) In one 
of these the infiuit had lived for a quarter of an hour, and its lungs were ere- 
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pitatinff and floated in water ; but it had evidently died of apoplexy, for which 
the twisting of the umbilical cord sufficiently accounted. In this case the 
mark was a narrow red line encircling the neck, without any extravasation or 
depression. In another there was a Uvid mark, and the skin had assumed the 
parchment character, which was sensible to the touch as well as to the sight. 
3/L Carus relates a case in which sugiUation resulted from the same cause ; but 
whether true ecchymosis is to be thence understood, we are unable to say. It 
has been supposed that the margin of the os uteri might, in a case of protracted 
labour, occasion a similar impression by contracting on the neck ; but we are 
not aware that any positive example of such an occurrence has ever been pro- 
duced. 

Additional marks of violence about the neck, such as rupture of the muscles 
in the hy oideal region, fracture of the os hyoides or of the cartilages of the larynx, 
are of rare occurrence. When such are found, they afford a strong indication 
that the strangulation has not been suicidal, nnce very few instances have been 
recorded in which any of these have resulted from self-inflicted violence. It 
may not be possible to say, however, that these injuries were inflicted during 
life, and that they are to be relied on as proving that death was due to the 
suspension or strangulation which produced them. For, if inflicted immediateiy 
after death from o&er causes, the appearance they present may very much 
resemble that which they would assume if they had been suffered at the termi- 
nation of life, so that they do not forbid the idea of the subject having been 
murdered first, and suspended or strangled afterwards. Another indication of 
death by strangulation has been pointed out by M. Amussat, — namely, rup- 
ture of the inner and middle coats of the common carotid arteries. This, how- 
ever, has been only twice noticed ; once by M. Amussat, and once by M. De- 
vergie. It Lb not improbable that it may not be of unfrequent occurrence, 
escaping observation from its peculiarity ; but we have no evMence that it may 
not be produced by post mortem strangulation. The ecchymosed patches 
which have been described as common on the upper part of the body in persons 
who have been strangled, are seldom any thing more than spots of peculiarly 
deep lividity, which occur after all the varieties of death by asphyxia. Where 
decided ecchjrmosis is found, we should be led to attribute it to external vio- 
lence. The contraction of the fingers cannot be much relied on ; as, although 
pretty general in death by strangulation, it is almost equally common in other 
kinds of violent death* 

The state of the genital organs has been much attended to, as a character 
of strangulation. Erection of the penis not unfrequentiy occurs, and it is 
often followed by emissio seminis. It is not very easy to say in what proportion 
of cases this takes place. Erection may occur at tiie moment of suspension, 
and may subside afterwards, so that no traces shall be found of its having taken 
place. In Dr. Casper's memoir already referred to, it is stated that this change 
took place at the moment of suspension in every one of fourteen negroes 
who were executed together; but that in only nme were any marks of it 
found an hour after death. M. Devergie has recentiy attempted to show, that 
where no appearance of erection is found, there is a general congestion of the 
vessels of the genital organs, which does not subside for some time, and 
which contrasts strongly with the usual pallor of these parts after most kinds 
of death. (^Annates (THygUne, torn. xxi. p. 174.) The membrane of the 
urethra he has found highly injected, especially towards the extremity of the 
penis. No sufficient evidence has yet been brought, however, to prove that 
a corresponding state is generally produced in the genital organs of the 
female ; it has been detected in a few instances by Remer and Casper. Emis- 
sion of the seminal or prostatic fluids is more frequently perceived to have 
taken place ; but it is liable to occur from other causes, such as injuries of 
the spinal cord by direct violence. Casper met with this emission in nineteen 
out of seventy-seven cases, — not much oftener, therefore, than one in four : 
but others have observed it more frequenUy. Care must of course be taken, 
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not to mistake It for tit- discharge from the urethra itsell Devergie has re- 
cently maintained (loc. cit.\ that some effusion of semen into the urethral 
canal ahnost constantly takes place, although it may not be ejected from it ; 
and he calls iu the aid of the microscope to detect the animalcules charac- 
teristic of this fluid« He states that, soon after an ordinary emission during life, 
all traces of it disappear from the urethra ; but that if it be soon followed 
by death, an appreciable quantity will remain there. This view is obviously 
deserving of considerable attention ; and in no case of doubt should the test 
be overlooked. But there are several objections to exclusive reliance upon it, 
some of which have been acutely pointed out by M. Orfila (op. ctY., p. 471.), 
and we can only use it in conjunction with the facts supplied by other observ- 
ations. Lastly, evacuation of the feces is a comparatively rare occurrence ; 
Casper observed it only four times in 106 cases. 

With regard to the internal appearances, little need be added to what has 
been already stated. They will generally be those of asphyxia, together with a 
peculiar degree of congestion in the veins of the head. But this may be alto- 
gether absent, or it may be the only morbid appearance, in which case we 
should attribute death to apoplexy alone. In some cases no morbid appear- 
ance whatever can be detected. Extravasations of blood beneath the mucous 
membrane of the stomach and intestines are more common in this than in 
other kinds of asphyxia. 

From the details we have thought it right to give on t]us dilfficult subject, it 
will be evident that no single signs can be regarded as sufficiently diagnostic 
of death from strangulation, for us to rely upon either their presence or absence 
in doubtful cases. Our decision must be founded upon the balance of several ; 
and it will be rarely that a ful> investigation will leave much room for doubt. 
We shall, however, bring such a case under review, since it will serve to 
prove that death by hanging tnay take place, leaving scarcely any of the signs 
which have been usually regarded as characteristic of it. A man aged about 
thirty-six or forty years, robust and plethoric, was found hanging on a tree 
in a forest He had employed for the purpose of suicide a narrow leather 
thong, and had disposed it in such a manner that anteriorly it pressed between 
the larjrnx and os hyoides, and then directed itself upwards and backwards. 
The furrow produced by it was a quarter of an inch deep In front, rather less 
on the left side, and almost imperceptible on the right, where there was a knot 
beneath the ear by which an impression was left The furrow was somewhat 
rough to the touch, and its colour was a deep yellow. No ecchymosis Vas 
found in any part of its course, or in its neighbourhood. The countenance 
presented no appreciable change ; it was calm and pale, without disfigurement. 
The appearance of the eyes was in all respects natural ; there was no sangui- 
neous iigection ; and their globes were not prominent There was no protnision 
or lividity of the tongue ; the vessels of &q brain, lungs, and superior extre- 
mities contained fluid blood, but they were by no means gorged ; this blood pre- 
served its fluidity for fourteen days after death; — a moderate quantity was 
found in the right ventricle ; the left was nearly empty. The lungs were in 
a state of flaccidity very remarkable ; they were so sunk in the thoracic 
cavity, that they did not even cover the heart laterally. (Orfila, Droits de 
Mid. Lig.f tom. ii. p. 409.) 

The treatment of cases of strangulation is to be conducted on the general 
principles already stated, with such modifications as the peculiarity of the 
case may seem to require ; bleeding to a small amount, especially from the 
jugular vein, is evidently indicated where there is much turgescence of the 
vessels of the head ; but it should never be carried far at first, though it 
may be subsequently necessary to abstract a larger amount when the circu- 
lation is re-established. When the face is pale however, and the general ap- 
pearances are not those of venous congestion, such a step is highly improper ; 
and the administration of stimulants is rather indicated. It will be seldom 
that any measures can be successful after the lapse of a few minutes, unless 
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diere be some pecnliaiily in the circumstanoef of the siupeniiaii. It hat 
happened more than onoe that ossification of the larynx has prevented the oc- 
clusion of the air-passages, and that the position of the ligature has been such as 
not seriously to impede the circulation, so that recovery has taken place after 
a whole night's suspension. 

Submeraion. Although death cannot, in strictness, be said to take place by 
aabmersion, unless the whole body be covered by fluid, the distinction is of little 
practical importance ; and the term may be conveniently applied to all those 
eases in which the entrance of air into the lungs is prevented by the immer- 
sion of the mouth and nostrils in water or other liquid. With our present know- 
ledge of physiology, especially in regard to the vital importance of the function 
ef respiration, it seems extraordinary that any difficulty should ever have been 
felt in accounting for the occurrence of death under such circumstances. So 
little, however, was the subject of asphyxia formerly understood, that the £iital 
termination was attributed to the injurious effect of the contact of water with 
the surface of the body. In order to show that an animal could live under 
water, provided that the continuance of its respiration were insured, M. Gauteron 
made the following experiment: — Having fixed a long tube into an opening in 
the trachea of a dog, he forcibly retained the animal at some depth under water, 
keeping the end of the tube above the surface. In this situation the animal 
remained upwards of a quarter of an hour, respiring freely through the tube ; 
and at the termination of the experiment, it was found to have sustuned no 
ii^ury. This may almost be regarded as a useless cruelty, when it is remem- 
bered that a similar experiment has been prepared for us by Nature, who has 
adapted the elephant to remain for an almost indefinite time under water, by the 
prolongation of the air-tube through its extended proboscis. Various other 
hypotheses have been advanced to account for death by submersion, some of 
them almost equally absurd with that just mentioned. Of these it will be 
desirable to advert to a few, which are founded more or less upon observed 
&ets. 

Among the older writers we find death ascribed to the ingestion of water 
into the stomach — almost as unphilosophical a cause as it is possible to imagine. 
Many cases of drowning occur in which no water passes down the (esophagus; 
and its entrance appears to depend on certain accidental circumstances which 
will be explained hereafter. Even if it were constantly found, it would be 
ridiculous to attribute death to it ; since it is well-known that a much larger 
quantity than is ever seen in the stomach of a drowned person may be in- 
gested without any deleterious effect 

By many physiologists, the introduction of water into the air-pass^;e8 has 
been conceived to be the proximate cause of death. With our present know- 
ledge, however, it must at once be evident that this can only be injurious by 
preventing the entrance of air into the ^r-cells ; and that it cannot, therefore, 
be more prejudicial than the external obstruction. Other fluids may be more 
deleterious ; but water, if so introduced in the healthy state, is gradually ab- 
sorbed. Goodwyn injected two ounces, by small quantities, into the trachea 
of a cat ; the animal seemed to breathe with some difficulty, but did not se- 
riously suffer, and was at last strangled. Similar experiments were tried bj 
Gardanne and Vernier upon dogs and rabbits ; they injected four times more 
than is ever found in the lungs of these animals when drowned ; and they 
found that the dyspncea gradually passed off, and that perfect recovery took 
place. It is quite possible, however, that when respiration is suspended, and 
before absorption can take place, the introduction of any considerable quantity 
of water into the lungs may contribute to stagnate the pulmonary circulation ; 
aince it has been found by Dr. Southwood Smith that, if water be injected 
into the air-passages so as completely to fill them, it is almost impossible to 
foree any liquid through the pulmonary artery. 

Others have ascrib^ deatii by drowning to a collapsed state of the longB* 
by which it is supposed that an impediment is offered to the passage of Uood 
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throngli them. Thoagh it frequently happens that a large quantity of air lA 
expelled during submersion, and that this being replaced by none, the lunga 
Bre found to contidn little air after death, such is by no means invariably the 
case ; and we cannot, therefore, attribute death to tlus cause. Even supposing 
it were constant, it would require to be proved that this collapse offers any 
sufficient impediment to the passage of blood, which we have no reason what- 
ever for beUeving. That it aids in producing the stagnation when it does 
take place, may, however, be reasonably admitted ; since it is known that a 
much-contracted state of ihe lungs is as un&vourable as over-distension to 
fVee circulation through them. 

Congestion of the cerebral vessels, also, has been alleged by some to be 
the proximate cause of death by drowning. It is quite true that this state ia 
found to exist after death in a large proportion of those who have thus pe- 
rished ; but it by no means follows that it is the immediate cause of the fatal 
result We have already seen that it is one of the usual phenomena of as- 
phyxia, and that it is a consequence of that stagnation of blood in the lungs 
which operates so iiguriously on the vital functions in general ; whilst, on the 
other hand, this congestion, supposing it to arise fh>m some different cause» 
could only occasion death by itself producing asphyxia. The supposition is 
therefore untenable as a general explanation ; although, as we shall presently 
see, it is applicable to particular cases. 

We can have no hesitation in regarding asphyxia, occasioned by the ob- 
struction to the admission of air into the lungs, as the principal cause of death 
in the greater number of instances in which it is produced by submersion. 
Still, as in the case of death by suspension, there are several collateral causes, 
the operation of which must be borne in mind, both as explaining the vari- 
ations that we meet with in the post mortem appearances, and as having an 
important bearing on the medico-legal inquiries which are often founded on 
such occurrences. It is to Macquer tibat we are indebted for the first approach 
to a true view of this subject He ascribed death by drowning to the delete- 
rious alteration which the air contained in the lungs undergoes when not re- 
newed by the actions of respiration. That such an alteration takes place was 
proved by the experiments of Berger, who states that the air expeUed from 
the lungs of a drowning animal will be found to have lost fifteen or sixteen 
per cent of its oxygen, having thus acquired about the same degree of con- 
tamination as an atmosphere in which respiration is carried on until asphyxia 
is induced. Although Macquer was evidentiy right in the main, his theory 
stops short at the important question, how the non-renewal of the air afifects 
the movement of the blood, and the other vital functions. Having already 
discussed this question in fhll, as part of the general subject of asphyxia, 
we need not here return to it 

Death by submersion may be regarded as taking place in one of four modes. 
First, We shall suppose that an individual in the ^1 possession of his intellec- 
tual faculties falls into deep water ; he descends to a depth proportional to the 
height from which he fell, and then rises to the surface in consequence of his 
specific lightness, assisted by the buoyancy of the air which is entangled in 
lus clothes. If he knows how to swim, he may keep himself there, until, his 
muscular power being weakened, he is incapable of the exertion ; and he is 
then similarly circumstanced with one who cannot thus sustain himself. Al- 
though, if compared in ordinary situations, the human body is, bulk for bulk, 
considerably lighter than water, the case is altered when it is thus immersed 
in the fluid. The sudden shock, affecting the whole surfeu^e, occasions a ge- 
neral contraction of all the parts susceptible of it, but more especially pro- 
duces a diminution in the bulk of the trunk. Of this any one may satisfy 
himself in the cold bath. Even when unaffected by mentsd emotion, he wiU 
find it almost impossible to take in a full inspiration ; for the contraction of 
the abdominal muscles prevents the descent of the diaphragm ; and the effect 
28 increased by the pressure of the circumambient fluid, so that the abdomen 
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becomes almost flattened. There is no doubt that this alteration is increased 
by the influence of agitation and terror ; and this is exercised principally on 
the first respiratory movements which take place when the individual rises to 
the surface. A part of the air which the lungs contained is expelled ; and it 
commonly happens, that the attempt to replace it by inspiration causes the 
introduction of water along with air into the trachea. The former excites 
the tendency to cough ; And in this effort a still larger proportion of the air is 
expelled, and the bulk of the chest is thus diminished. In the irregular 
struggles which follow the individual sometimes sinks, sometimes rises to the 
surface ; and every time that his face meets the air an inspiratory movement 
is attempted, usually with the same consequences as at first, so that the air at 
first contained in the lungs is gradually diminished in quantity, and partly re- 
placed by water. At the same time the fluid is generally introduced by these 
efforts into the stomach. During this period the usual phenomena of as- 
phyxia are being developed. The circulation through the lungs is gradually 
checked, and a state of general venous congestion is induced. This will more 
particularly affect the internal organs in consequence of the influence of cold 
upon the external surface ; and the functions of the brain will be speedily 
suspended under the combined influence of this cause and of the diminished 
supply of arterial blood. All movement then ceases ; the asphyxia becomes 
complete ; and the body sinks to the bottom of the water. Some bubbles of 
air are usually then expelled by the external pressure, which is no longer re-" 
sisted by muscular effort 

Secondly, A state of syncope may supervene at the moment of immersion, 
by the influence of various causes, — such as the violent shock to the nervous 
system occasioned by the contact of cold water with the whole surface, or the 
sympathy of the corporeal structure with the agitation of the mind. In such 
cases the individual generally rises once to the surface, and then sinks withoat 
farther struggle. Some physiologists are disposed to consider this mode of 
death as hypothetical merely, and are not willing to appeal to it in elucidation 
of the remarkable facts already adverted to respecting the length of time 
during which submersion may be occasionally borne ; but we cannot but con- 
sider their incredulity as the result of a want of fair consideration of known 
firsts. In the first place there can be no doubt, from the accounts of various 
persons who have recovered, that syncope not unfrequently comes on at the 
moment of immersion ; and the same inference may be drawn from the occa- 
sional absence of any signs of asphyxia or cerebral congestion, joined with 
the want of those indications of grasping movements, which we expect to find 
on the hands of those who have been drowned within reach of any objects 
that can be laid hold of. That we cannot produce it, in the same manner at 
least, by experiments on animals, is not to be wondered at ; since they are not 
susceptible of the influences upon the nervous system just described. But the 
same condition may be induced by blows on the head ; and an animal suffer- 
ing from concussion is in precisely the same state, as far as its organic func- 
tions are concerned, with a human being in a state of profound syncope from 
mental emotion. Now it is found, that an animal in this condition may be 
submersed for a much longer time than one in a state of vital activity, without 
its ultimate recovery being prevented ; and this is readily accounted for when 
it is remembered, that the circulating system is here primarily affected, and 
the functions of the nervous system already almost suspended, so that the 

• small amount of aeration afforded by the air contained in the lungs is sufficient 
for the maintenance of life. This may be illustrated by the case of the 
hybemating animal already alluded to, which may be regarded as almost 
in a state of syncope ; its circulation being very feeble, and its respiratory 

' movements scarcely perceptible. It may be said to Uve more slowly than when 
in a state of activity ; and just in proportion to the slowness of its life, is its 
power of supporting the deprivation of air The same may be said of the 
whole class of reptSes when compared with that of birds. There is no phy- 
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fliological difficulty, then, in accounting for the preservation of vitality by a 
hnman being after an immersion of half an hour, or even of three quarters ; 
and that this occasionally takes pUce there is evidence which we have no 
light to doabt Mr. Taylor however, in his recent excellent work on me- 
dical jurispradence, withholds his assent, on the ground that we have no proo^ 
in any of these cases, of the individual not having o<^casionally respired at 
the surface, daring the time when he was supposed to be submersed. He has 
overlooked, however, the following case, which, though involving a shorter 
dnration, is one which establishes ^e condition of syncopcU cuphyxia beyond a 
doubt : it is related by Marc {Manud d'Autopsie Cadav^rique Midico'Legale^ 
PL 165.) on the authority of Plater. A woman convicted of infEuaticide was 
condemned to be drowned. This punishment was inflicted in Germany by the 
now obsolete Caroline Law, according to which the criminal was inclosed in 
a sack with a cock and a cat, and sunk to the bottom of the water. In this in- 
stance the woman, after being submerged for a quarter of an hour, was drawn 
up, and spontaneously recovered her senses. She stated that she had become 
insensible at the moment of immersion. This form of death wiU be most 
common among persons of susceptible nervous system ; and therefore more 
fbequent in the female than the male sex. 

Thirdly, A state of syncope may supervene, under the influence of mental 
emotion, when the individual has been immersed for some little time, and 
death mav thus result in part from asphyxia and in part from syncope. 

FourtiJt/f Death may result from some primary disturbance in the functions 
oi the brain, produced by the direct operation of external causes. Thus, a 
person falling into the water in a state of drunkenness, or in the midst of a 
violent struggle, will have already become the subject of congestion of the 
brain, which, when aggravated by external cold and pressure, and by the im- 
pediment soon offered to the pulmonary circulation, may be regarded as the 
proximate cause of death. This is still more decidedly the case when the 
head strikes some hard substance in its fall, of which an apoplectic effusion is 
the consequence ; and we then find no signs of asphyxia referrible to the snb- 
mersion. As already stated, however, it is most common to find marks of 
cerebral congestion accompanied by the appearances which ordinarily indicate 
asphyxia. 

We shall now consider in some detail the anatomical characters usually 
regarded as characteristic of death by drowning, the circumstances under 
wluch they are respectively produced, and the degree of importance to be at- 
tached to each. 

1. In cases where death has resulted from simple asphyxia, a livid tint may 
sometimes be observed in the face, though this is frequently pale ; discolora ' 
tions are more commonly found on the hands and feet, and on other parts of 
the body. The appearance of the surface, however, will greatly depend upon 
the duration of the immersion, and upon the length of time during which the 
body has been subsequently exposed to the air ; this will be detailed subse- 
quently as being common to all the modes of death above described. The 
eyes are generally half open, and the pupils dilated. The mouth and nostrils 
are covered with a mucous froth ; the tongue pushed forwards against the 
incisor teeth, but not usually protruding externally. A mucous froth, rarely 
sanguinolent, covers the limng membrane of the larynx, trachea, and bronchi; 
the membrane itself is sometimes deepened in colour. Water is occasionally 
focmd in the air- passages. Sometimes it exists only in the trachea and the pri- 
mary divisions of the bronchi, not exceeding half a spoonful in quantity ; 
whilst in other instances it fills the air-tubes to their ultimate ramifications. 
Any substances suspended in it, such as mud or vegetable matter, may afford 
important indications of the locality at which the submersion took place. The 
Inags are usually gorged with dark flmd blood, and are sometimes so distended 
as to meet when the anterior mediastinum is cut through. The circulating 
aystem presents the condition described as produced by asphyxia. The sto- 
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aaaeh often eontuns water. Sometimes a small quantity of dark or even 
bloody urine is found in the bladder. 

2. When syneope has been the cause of death, on the other hand, ex- 
tremely little alteration from its natural condition is found in any part of the 
body. The whole surface is pale. The trachea sometimes contains a IttUe 
water, but no froth; the lungs are sometimes collapsed, and never preter- 
natnraUy distended. 

8. In the third class of cases above described, the signs mentioned as chaF- 
racteristic of the first are observable, but in a less decided form. The right 
cavities of the heart, and the vessels connected with them, are fuller than those 
on the left side ; but the latter are not entirely empty. The lungs are mo- 
derately distended with blood ; but little froth exists in the trachea, and little 
or no water. Fluid is often found to have entered the stomach. These are, 
perhaps, the most common appearances, it being rare to find cases in whieh 
all those first described present themselves. 

4. Death from an unequivocally apoplectic condition is extremely rare in 
cases of drowning : it will of course be recognised by the appearances cha^ 
racteristic of that state : it not unfrequently happens, however, that the con- 
gestion of the cerebral vessels is greater than that which would simply result 
ftom. asphyxia. 

We shall now inquire into the value of the chief of these signs, considered 
separately, as indications of death by drowning. 

The aspect of the surface depends much upon the length of time during 
which the body has been immersed, and upon the interval which elapses be- 
tween its removal from the water and the inspection of it. If it have re- 
mained in the water only a few hours after death, and be examined soon after its 
removal, but little discoloration will commonly be found, unless the phenomena 
of asphyxia have been developed to an extraordinary degree. A body which 
has been immersed in water, however, undergoes very rapid decomposition 
when removed f^om it ; and the longer the immersion, the more rapid the de- 
composition. A very few hours will thus effect such a change in the aspect 
of a body which has been some weeks immersed, that it would scarcely be 
recognised again. This change takes place the most rapidly in a high tem- 
perature ; so that a body which has been withdrawn fh>m the water, with 
scarcely any discoloration of the skin or tumefiiction of the face, will in 
amnmer very soon appear livid and bloated, and the features extremely dis- 
torted. The discoloration takes place most rapidly in the parts most freely ex- 
posed to the contact of air ; and it is not observed on cutaneous surf^ices which 
have been in close opposition with each other, or with their coverings. The 
ddn becomes at first of a livid brown colour, which gradually passes into a 
deep green. According to Orfila, the progress of this change enaUes us to 
distinguish it from that occasioned by decomposition under other circumstances. 
In general, the first part of the trunk which is so affected, is the skin of the 
abdomen ; but in submerged bodies, it is the integuments of the thorax. I>is- 
coloration of the surface will take place, however, without exposure to air, pro- 
Tided the immersion have been sufficiently protracted ; but as it is not 
confined to bodies that have suffered death by drowning, this is not the place 
to enter iuto a description of these changes, which have been minutely detailed 
by M. Devergie (^Ann, d^Hygibie, tom. ii. 5. ; and Mid, Lig,, torn, ii.), whose 
opportunities of observation are very great. It is right to state, however, 
that the accuracy of his descriptions is disputed by M. Orfila. (^Ann, etSygieatf 
torn. vi. ; and Exhvmationa Jwidiquea^ tom. ii.) 

An external sign which was formerly much relied on, is the presence of 
excoriations on the fingers, and of sand or dirt under the nails. This may 
obviously be of great importance in a juridical investigation ; but as our pre- 
aent view of the subject is simply pathological, we may pass it over with a 
slight notice. It can only occur in tiiose cases in which there has been a long 
Itraggle for life ; and its absence, therefore, is no proof that drowning has not 
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been the cause of death in either of three out of the four modes above specified. 
Moreover, the local conditions of the spot where the drowning has occurred, 
niay prevent any such marks from being formed. Where they are discovered, 
however, they may afford very important evidence as to the fact of submersion 
having been the cause of death. 

The presence of mucous froth in the mouth and around its orifices, is an 
indication into the value of which it is right that we should carefully inquire. 
This froth is formed in the air-passagefi* and resembles a lather of soap ; its 
appearance externally can only result from one of two causes ; — either it has 
been formed in such quantity as to fill the bronchial tubes, the trachea, and 
the month, and then to escape from its cavity ; or, having been produced to a 
less amount, it has been forced outwards by the extrication of gas in the lungs, 
which results from putre&ction. This change takes place most rapidly in 
•summer ; and hence it is fiir more common to find the mouth filled with froth, 
and the air-passages free from it, at this season than in winter, when it rarely 
occurs. As its formation takes place originally in the air-passages, we may 
regard it as occurring under the same conditions with the mucous frt>th in the 
trachea, — a sign of considerable value, although several medical jurists have 
denied that any weight can be attached to it The experiments of Orfila and 
Piorry, confirmed by those of Mr. Taylor, have now satisfiictorily established 
that mucous froth can only be formed in the air-passages when the animal 
rises frequently to the sur&ce to respire. It appears to be produced by the 
agitation or admixture of the air so taken in, with the secretion from the 
lining of the air-passages, and probably also with a small quantity of water. 
If the animal is kept altogether under water until respiration have ceased, the 
trachea is found perfectly smooth. It must be remembered, however, that 
this froth may be formed in the trachea of those who die by other forms of 
sasphyxia, especially when protracted dyspnoea has caused a great increase in 
-the amount of fluid poured into the air-passages. It has been attributed in 
some instances to putre&ction; but this is evidently erroneous, since, as 
already stated, when gas is so disengaged in the lungs, it drives the froth 
upwards into the mouth. Little fallacy, Sien, will be found to exist practically, 
in regarding the presence of froth in the air-passages of a body taken out of 
the water as an indication that death has taken place by drowning ; but, on 
the other hand, its absence cannot be relied on in proof of the contrary. We 
have seen that, in a considerable proportion of cases, it will not be formed at 
all ; and even when it has been formed, it may disappear under the following 
circumstances : ^ 1. If the bod^ remains long under water after death, so that 
the fluid obtains free admission mto the trachea, the froth will disappear ; this, 
it will presently be seen, is no uncommon occurrence. 2. If Ibe body be 
exposed to the air for some days after its removal frx>m the water, the froth 
will then commonly disappear. 3. If the body be placed with the head in a 
depending position after its removal from the water, and there be much fluid 
in the lungs, the draining away of this will wash the fh>th from the mouth 
and air-passages. These circumstances have been particularly dwelt upon by 
Orfila ; and they must be carefully borne in mind when the sign in question 
is absent in a case of supposed drowning. 

Connected with the appearance just discussed is another to which conndcr- 
able importance has been attached in juridical inquiries — the presence of 
water in the air-tubes. It is strange that this occurrence should have been 
denied by so many observers, since it is so easily substantiated by experiment 
It has been almost invariably found to take place by Orfila, when animals 
were submersed ; and as he used coloured fluids, of which very small quantities 
could be detected and distinguished from the serous fluid sometimes excreted 
into the passages, there is no room to doubt, that some amount of the surround- 
ing liquid^ enters the trachea in ordinary cases of drowning. The quantity, 
liowever, is extremely variable. It probably depends in part upon the number 
of forced efforts at expiration made by the animal ; but it does not, according 
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to Mr. Taylor, seem connected with the inspiratory efforts. This author 
states, that he has found it greater in the lungs of those which had been sud- 
denly sunk to a great depth and drowned, than in other cases. (Taylor's Medical 
Jurisprudence, p. 128.) It has been maintained by some (and amongst them. 
Dr. £. J. Coxe of Philadelphia), that the water does not enter until the period 
of the final respiratory efforts, when the irritability of the glottis is supposed 
to be so far diminished that it does not resist its passage. But this hi^ been 
disproved by Orfila, who performed the following experiment with a view to 
ascertain the truth. Haying plunged two dogs under water, he secured the 
trachese by ligatures, after the submersion of a minute in one case, and of half 
a minute in another, the whole of the steps of the operation having been 
previously prepared. In both of these cases, he found liquid in the bronchial 
ramifications. After being so introduced, however, it may disappear under \ 
the same circumstances as those enumerated in the last paragraph. Still it 
would be sufficiently easy to make allowance for these, so as to render this 
sign almost pathognomonic, were it not that it may be imitated by the spon- 
taneous entrance of water into the air-passages after death, when the body has 
remained long immersed. The possibility of this has been denied by many- 
authors, who supposed that the valvular action of the epiglottis, would be 
sufficient to prevent it Experiment has fully proved it, however, not only in 
the case of drowned bodies, but where death has taken place from other causes, 
and the body has been subsequently placed in water. Orfila and Piorry found 
that the quantity thus admitted depended upon the position of the dead body. 
If it were retained under water with the head erect, the Jiquid penetrated 
freely to the ultimate ramifications of the bronchi ; but it entered less freely 
when the body was in a horizontal position, and probably none would enter 
if the head were entirely depending. It is evident, then, that little importance 
can be attached to this sign when taken singly, though it may be useful if 
viewed in connection with others. The correspondence in character between 
the fluid in the lungs and that of the spot where submersion is supposed to 
have first taken place, and its difference fh)m that in which it is found, may, 
in some particular cases, afford important evidence. 

Another sign of corresponding nature, on which, perhaps, somewhat more 
reliance can be placed, is the presence of water in the stomach. Here, again, 
a remarkable discrepancy has existed in the opinions of different writers ; some 
xnaintaining that it never enters during the act of drowning, and others, that 
it cannot penetrate after death. The truth, as on most disputed questions, 
appears to lie between the two extremes. The experiments of Goodwyn, 
Oi%la, Taylor, and others, have tally proved that a quantity may be swallowed 
during the struggles of a drowning animal ; and Mr. Taylor has shown that 
the amount is usually the greatest when life is prolonged by occasional re- 
spiration at the surface, whilst it is generally absent altogether when the 
animal has been kept beneath the flmd fh)m the first ^e must not, there- 
fore, rely upon the fact of no water being found in the stomach, as disproving 
the supposition of death having been produced by drowning. It will probably 
enter but in small quantity, or not at all, in tiie three latter classes of in- 
stances formerly enumerated ; and even when it has been introduced, it may 
disappear by the effect of position during removal, or by transudation through 
the body, if it be long exposed to the air, especially when nyuch decomposed* 
On the other hand, its presence must not be relied on as a proof that drown- 
ing has taken place, since there is no doubt that water may enter the stomach 
of 4 body which has been submerged after death. It is true that the parietes 
of the CBSophagus are usually so closely applied to each other, that water 
cannot enter without difficulty. The circumstances which seem to favour its 
admission, are advanced putrefieuition, and the subjection of the body to con- 
siderable pressure whilst under water. To the latter condition attention has 
been particularly directed by Mr. Taylor, who found that if an animal be 
sunk to a considerable depth, the stomach becomes distended with water, even 
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tiumgli it be not allowed to T€spir«; and as no deglotitioii can take place 
under snch drcamataaces, it it evident that the water most have been forced 
in by its own columnar pressare, and that the same cause would operate still 
more effectually on a dead body, where no resistance is offered by the wiU. 
It is evident, then, that great caution must be used in drawing inferences froiai 
this sigrn when present ; but it is perhaps, on the whole, the most valuable of 
all those which may be denominated the accidental signs of death by drownings 
as it can only be produced after death under very peculiar conditions. 

The alteration in the character of the urine is a phenomenon of rare oc- 
currence, and no decided inferences can be drawn either fi-om it or from 
the state of the bladder. To this last source Piorry was disposed to look, 
from observing that dogs usuaUy empty that sac at the moment of violent 
deadi, and that it seems to be refilled by absorption from without, previously 
to the supervention of cadaveric rigidity ; this, however, is not the case in 



Little reliance can be placed upon the fluidity or coagulation of tke blood, 
for very obvious reasons. The fluid state, supposing it to exist, may result 
from many causes besides drowning ; and coagulation certainly takes place ia 
the blood of a considerable proportion of drowned persons, being more conmion 
in the cavities than in the vessels. 

With regard to the general value of these signs, therefore, in the determi- 
nation of a case of suspected drowning, the same must be said as in regard to 
death by hanging — that our inferences must be founded upon the presence 
or absence of several conjointly, and not upon any single one. As a useful 
illustration of the preceding statements, we shall subjoin the summary given 
by Dr. Ogston {Edin. Med, ami Surg, Joum,, vol. xlvii) of the appearances 
presented in seoenleen cases of drowning, mostly accidental, which occurred at 
Aberdeen. The only phenomena which were all but universal in these cases, 
were the dilated pupils, clenched jaws, and semi-contracted fingers. This 
state of the pupil was common to all the cases. In one only was the moutk 
open ; in the rest it was firmly fixed both before and after the occurrence of 
rigidity in other parts. In every instance but one, the position of the fingers 
indicated the convulsive closure of the hands during the last struggle. The 
peculiar podtion of the tongue was almost invariably noticed, its tip being found 
in contact with the incisor teeth ; in two cases only was it included between the 
dosed jaws. In six of the cases, seen within six and a half hours after death, 
the Sttr£use was pale when first examined, and the countenance presented an 
appearance of extreme placidity ; but discoloration and turgescence of the foce 
speedily took place, especially when the weather was warm. The face was 
almost invariably reddened when the immersion had continued eight hours in 
warm weather ; and swelling appeared soon afterwards. In three cases the 
cutia anserina was observed ; two of these occurred in winter. In no instance 
were abrasions seen on the fingers, or dirt under the nails ; this may be in 
part due to the local circumstances. In seven cases froth was found about 
the lips or nostrils. Out of the whole number only seven were examined in- 
temaUy. Of these, three presented the mucous froth in the trachea ; in two^ 
nearly an ounce of water was found in the trachea ; and in two others, a con- 
siderable quantity escaped when artificial respiration was being practised. 
In ^ye out of the seven cases examined, water was found in the stomach ; 
and in several others its presence was detected by pressing the abdomen or 
turning over the body. In five of these seven cases, the blood was found par- 
tially coagulated in the heart, though fluid in the vessels. Besides the usual 
appearances in the thoracic portion of the circulatiing apparatus, a good deal 
of venous congestion was found in the head and abdomen in most of the cases 
examined. 

Treatmait Little need be added, under this head, to what has already 
been stated in regard to the treatment of asphyxia in general. The point 
which will require peculiar attention in the resuscitation of drowned personib 
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18 the adyantageons application of heat. Owing to the condacting power of 
water, a body which has undergone asphyxia by submersion will have lost 
much more heat in the same time than one which has been hung or strangled. 
Although the warm bath would appear the most advantageous means of re- 
storing this, it is objectionable in the present case, since it prevents the due 
influence of the air upon the skin, which is important in two ways ; — by pro- 
moting the movement of blood in the cutaneous vessels through its direct 
ftgrating powers, and by serving as an excitor through the nervous system^ 
to the inspiratory actions. We fully agree then with Dr. Kay, in tbmking 
that, in die treatment of asphyxia by submersion, warm dry air is the best 
medium to which the body can be exposed. Hot vessels of water, bricks, &c. 
may be applied to the spine and to the extremities, but not to the abdomen. 
Friction with warm flannels may be advantageously practised on the trunk ; 
but nothing should interfere with the free contact of air to a large portion of 
the surface. Bleeding should be employed with great caution ; but where 
the habit is plethoric, and the veins of the neck are turgid, they may be ad- 
Tantageously unloaded. In default of any other means of practising artificial 
respiration, the bandage of Leroy, or some substitute for it, may be employed. 
Thiis is simply a large eighteen-tail bandage, formed by tearing a piece of 
linen into strips about three inches broad, but connected together by an im- 
tom portion at the centre of each. This untom portion being laid under the 
spine, and the strips being crossed over the thorax, compression may be very 
advantageously applied, so as to produce a partial expulsion of the contents of 
the lungs, which will be replaced by the elasticity of the parietes when the 
compression is renewed. Thb alternate pressure and relaxation should be 
kept up about twenty-five times in the minute ; and if no large piece of cloth 
be at hand, it may be efiTected almost as well by a few handkerchiefs applied 
in a similar manner. 

The great principle to be kept in view in the treatmentof cases of drowning 
is, that the attempts at resuscitation should not be intermitted for several hours, 
nor even then unless there appear no chance of success. Many have been re* 
stored contrary to all expectation, when the treatment was continued simply 
in conformity with this principle. The patient should be watched for some 
lime after his apparent recovery, as dangerous reaction sometimes comes on. 

There is nothing in the characters or treatment of asphyxia by suffocaHcn^ 
or more properly smothering^ that requires peculiar notice here ; nor in those 
of asphyxia produced by simply irr&tpirable gases. As formerly stated, death 
ftom carbonic acid and other noxious gases more properly fitlls under the head 
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DISEASES OF THE ORGANS OF CIRCULATION. 



DISEASES OF THE HEART. 

Prdiminary observatiotu, — Anatomjf of the heart — its site. — JRelation of the 
lungs to the heart. — Structure. — Weight and measurement — Motions. — 
Natural sounds. — Morbid sounds. — Disordered motions. — Arterial and venous 
pulse. — General observations on diseases of the heart — Importance of ac' 
curate discrimination. — Means of diagnosis by local or physical signs and by 
general symptoms. — Causes. — Prognosis. — General view of their treatment 

Of the diseases to which the Eumvi frame is liable, few have of late years 
attracted more attention, or been investigated with greater ingenuity and per- 
seyerance, or with more snccessfol results, than affections of the heart. It 
was impossible that a class of disorders characterised by symptoms of so pro- 
minent and distressing a nature should have altogether escaped the notice of 
the ancients ; and accordingly traces of an acquaintance with them are to be 
met with in the writings of Uie Greek and Arabian schools, but generally so 
fiiint and indeterminate, in consequence of the prevailing neglect of patho- 
logical anatomy, that they are now little referred to except as matter of curiosity. 
The foundation of the more accurate notions which we at present possess on 
this subject was laid by Harvey by his discovery of the circulation ; and for 
the first solid and conspicuous portions of the superstructure we are indebted 
more particularly to Lancisi, the second Albertini and Valsalva, and their dis- 
tinguished pupil Morgagni, and to Senac. Corvisart's graphic treatise on diseases 
of the heart, of which Sie first edition appeared in 1806, formed a new era in 
respect to the knowledge of these affections, and gave a fresh impulse to their 
investigation in various parts of Europe, as was speedily evinced by the suc- 
cessive appearance of the valuable works of Bums and Testa, Kreysig and 
Bertin. By the revival of Auenbrugger's method of percussion, and by Laen- 
nec's invaluable discovery of the stethoscope, new and unprecedented fiacilities 
were furnished for their study ; and that these have not been neglected we 
have ample evidence in the pages of the great pathologist last named, as well 
as in the contributions of a host of able successors in the same path, more espe- 
cially in this country and in France. 

Anatoht of thb Hba&t. 

Before entering in detail upon the particular diseases to which the heart is 
liable, it may be useful briefly to recall to the reader's memory a few points of 
practical importance in respect to the site and structure of the organ, its normal 
size and weight, its component tissues, its motions, and the sounds by which 
they are accompanied. 

Site of the Heart* 

An accurate acquuntance with ihe position of the heart within the chest in 
its natural condition, the space which it ordinarily occupies, and its relation to 
the lungs and solid parietes of the thorax, as well as to the diaphragm, is in- 
dispensable to enable us to detect the existence of various degrees of displace- 
ment^ and enlargement of the organ, as well as the effusion of fluid which 
occasionally takes place into the sac, which in the healthy state closely embraces 
it. The heart, which is of an irregular conical form, flattened on the under 
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fiorface, is situated in the anterior mediastinum, towards the left side of the 
chest, behind the lower half of the sternum, the third intercostal space, and the 
cartiLeiges of the fourth and fifth and sixth ribs.* Its base is directed upwards, 
backwards, and to the right side, looking towards the fifth, sixth, and seventh 
dorsal vertebrse, the (esophagus and descending aorta intervening; and its point 
consequently downwards, forwards, and to the left, answering, in the erect pos- 
ture, and when the chest is in a medium state of distension, and the heart in the 
act of systole, to the fifth intercostal space, that is, in a middle-sized individual, 
to a point about two inches below, and one to the inside of the nipple ; or two 
and a half from the outside of the base of the xiphoid cartilage. It is protected, 
and to a certain degree confined to its position by the sero-fibrous sac of the peri- 
cardium, which is strongly attached below to the diaphragm around its tendinous 
centre, and made fast superiorly to the great vessels some way above their origin, 
or about as high as the second rib ; whilst they are in their turn fixed, in a man- 
ner, by their branches, and by connecting ceUular membrane to the upper part 
of the thorax and root of the neck. 

The pericardium and heart are covered laterally by the lungs, and also 
anteriorly, with the exception of a lozenge-shaped space of somewhat less than 
two inches across, answering to nearly the whole front of the right ventricle, and 
to the most anterior portion of the appendix of the corresponding auricle, to- 
gether with merely the apex and external edge of the left ventricle. These ex- 
posed portions as well as the root of the pulmonary artery and the ascending 
aorta, after it has emerged from behind it, are separated from theparietes of the 
chest only by the pericardium and loose cellular tissue. About one third of the 
heart, consisting principally of the right auricle and the upper and right side of 
the base of the corresponding ventricle, lies behind the sternum. The orifice of 
.the pulmonary artery and its valves, and consequently those of the aorta likewise, 
which lie posteriorly, but nearly in the same line, are placed immediately behind 
the upper edge of the fourth stemo-costal articulation of the left side.f 

The auriculo- ventricular orifices of the two sides of the heart lie to the right 
and left respectively of the point just indicated, that of the right side being at a 
lower level by several lines. Where they approach each other most nearly, 
being scarcely the third of an inch apart, they would be actually covered by the 
root of the pulmonary artery, but that they are placed a little lower or nearer 
the apex, of the heart. StUl a moderate-sized stethoscope, applied over the 
origin of the pulmonary artery and its valves, will cover also ^e aortic orifice 
.and its valves, as well as a very considerable portion, nearly a half of each of 
the auriculo-ventricular openings, a fact to which we shall afterwards have 
occasion to recur, on account of its practical bearing in the diagnosis of the 
.difEerent species of valvular disease. 

The bulging portion of the pulmonary artery, just below the division into 
its two tru&s, has been singled out by Dr. Hope as a fixed point of easy de- 
termination ; being seated, as he states, between the second and third ribs of 
the left side, close to the sternum. The aorta inclines *' slightly to the right 
as it ascends, coming in contact with the sternum where it emerges fh>m be- 
neath the pulmonary artery, following, or perhaps sUghtly exceeding, the 
mesial line till it forms its arch ; the pulmonary artery, which is firom the first 
in contact with the sternum, inclining more considerably to the left until it 
arrives at the interspace between the second and third rib.** 

A sharp instrument passed through the upper part of the sternum in the 
•median line and on a level with the first intercostal space, would glance along 
the upper part of the arch of the aorta, as it is passing firom the right side of the 
sternum to the left side of the third dorsal vertebra. ^ 

The antero-superior surface of the heart, which, as we have seen, is fonned 

* As In fat percont there it often much difficulty in counting the ribs, we may reciill to the 
reader*! memory that the nipple generally answers to the fourth rib. 

t If examined firom the back, they are opposite to a point just above the left side of the fifth 
donal vertobra. 
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chiefly hy the right Tentride, is conyex ; whilst the postero-inferior 8nrfiiee» 
swering to the 1^ Tentiicle, is flat, and lies upon the tendinous portion of the 
diaphragm, the motions of which it must necessarily follow. These, howefver, 
are obviously very limited, in consequence of the strong unyielding* texture of 
the pericardium, and of the firm manner in which it is attached, as already 
mentioned, both above and below. Yet the heart is certainly carried a little 
downwards and backwards in inspiration, its apparent change of place being 
itill fiirther increasedby the sternum and anterior portion of the ribssimultaneoudy 
ascending; whilst in expiration, on the contrary, it rises again and moves a 
little forwards, the ribs at the same moment descending, and thus conspiring to 
magnify the apparent elevation of the heart Hence a deep inspiration, as is 
remarked by Dr. Williams in his valuable lectures, makes the apex beat below 
the sixth rib. ** The impulse is then, however, scarcely perceptible, because 
the chest expands as the ribs rise, leaving the heart and drawmg the porous 
lung in front of it A forced expiration, on the other hand, depresses the ribs, 
and transfers the strongest pulsation to between the fourth and fifth ribs, and 
by bringing down the walls into contact with more of the heart, makes its im- 
pulse perceptible over an extended space, as high as the third rib, and <m the 
lower half of the sternum ; " and a knowledge of these circumstances, be 
adds, enables us to test the freedom of the heart and pericardium, and the an- 
terior portion of the lungs, from adhesions. Where the chest is narrow or 
deformed, or contracted frt>m the chronic consequences of pleurisy, the im- 
pulse of tiie heart may be perceptible over a much greater surface than natural 
" So also circumstances displacing the heart, such as tumours and eflEusions of 
liquid or air into the pleura, may greatly change the chaiacter and degree of 
the impulse, diminishing or increasing it, according to whether the displacement 
of the organ is from or towards the walls of the chest Abdominal tumours, 
and even a distended stomach, may have to a certain degree the same effect" 
€}hanges in the pulmonary tissue are very influential in the same way ; emphy- 
sema may intercept or circumscribe tiie impulse, whilst consolidation will 
propagate it over a larger space. 

That the position of the heart is affected in a very sensible degree by gnvi- 
tation, and consequently by posture, any one may satisfy himself by applying 
his hand over the spot where the beat of the heart is usually perceptible, and 
then turning the body successively on the back, the sides, and the face ; when 
the organ inU be felt to incline towards the most dependent part, retreating in 
the supine posture, and coming forward in the prone. The pulsation will be 
fielt most strongly and over Sie largest surface when lying on the face and 
slightly turned towards the left; or, if we be sitting or standing, by inclining the 
body forwards and to the same side, and at the same moment making a forcible 
expiration. The change of the place of pulsation thus effected is however too 
inconsiderable to be confounded by any competent observer with the derange- 
ments of this kind dependent on original malposition of the organ, or on diseaser 

Relation of the Lungs to the Heart, 

The extent of the uncovered portion of the heart may be ascertained, even 
during life, by the dull sound elicited by percussion from the corresponding 
portion of the chest This in healthy well-formed individuals rarely exceed^ 
as we have seen, an area of about two inches in diameter, reaching frx>m the 
pdnt where the beat of the heart is felt to the left side of the lower half of the 
sternum. And hence arises a valuable source of diagnosis in disease ; for in 
cases of effusion into the pericardium, or of organic enlargement of the hesxU 
and perhaps also of its temporary passive distension by the excessive accoinu- 
lalion of blood within its cavities, the extent of this dulness will ordinarily 
undergo a proportional increase. Yet this, though a very valuable sign, is not 
to be considered, when alone, as affording unquestionable evidence of cardisc 
affection ; for the interposition of a portion of hepatised lung, or of a tumoor, 
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between the pericardiom and the front of the chest, or a partial pleuritic efEosion 
confined by false membranes, or even a great enlargement of the left lobe of 
the liyer, would ^ve rise to the same physical phenomenon. Nor, on the other 
hand, is the absence of such pretematuraJ dulness decisive as to the non-ezist* 
ence of the cardiac lesions alluded to above ; as an emphysematous state of the 
lung, or the presence of pneumothorax, or an unusual degree of gaseous dis- 
tension of the stomach might, in a great measure mask an enlargement of the 
heart or a pericardial eB^ion,* Even in the natural condition, the dulness 
ceases on lying back, or taking a very full inspiration ; and this is another way, 
as remarked by the author last quoted, of testing the free and unattached con- 
dition of the heart and lungs, — for if the dulness still persists over a con- 
siderable extent, even under those conditions, we must conclude either that the 
heart or lungs are adherent, or that the former organ, firom its great bulk, or the 
pericardium, from its extreme distension, cannot recede. In the last case the 
impulse will be diminished ; in the former it will be increased. We must not 
expect, even in the natural state, in any posture, to find the region of dulness 
Tery sharply defined. It is, in truth, shadowed off in proportion to the thickness 
of tiie intervening lung, which increases gradually as we recede from the un- 
covered part of the heart But the site even of the remoter portion of this 
latter organ becomes revealed, on proportionably augmenting the force of per- 
cossion ; for it is only by a pretty sharp stroke that the dulness indicative of 
a deep-seated solid can be detected. By the same mode of proceeding we 
may sometimes recognise an enlarged heart, even though little of it may be in 
contact with the front of the chest ; and get the better also of the obscurity 
which, as we have stated, emphysema is liable to create. When there is great 
enlargement of the heart, very strong mediate percussion may detect deficient 
resonance, even in the left lateral and posterior portions of the chest. ( WiUianuJ) 
So likewise M. Piorry, who states that the heart in its natural condition is in 
contact with the parietes of the chest over a space of near two inches in dia- 
meter, wherein the dull sound on percussion is very obvious ; but that the organ 
extends from an inch and a half to two inches farther over to the left side, 
under cover of the lung where likewise its existence may be detected by forcible 
mediate percussion. The vertical extent of dulness is slightly less than the 
transverse. The distance of the heart below the top of the sternum is generally 
from three to three and a half inches, unless when enlargement of the organ 
exists, or the diaphragm is thrust upward by disease, when it may be reduced 
to one half less. Immediately after death, the extent of dulness is somewhat less 
than during life, from the diminished turgor of the walls of the organ. 

Structure of the Heart 

It is not our intention to enter at any great length into the natural structure 
of the heart ; a few circumstances, however, which have a bearing on its 
pathological anatomy may here be mentioned. The cavity of the right 
ventricle in the adult is broader but less elongated than that of the left, in con- 
sequence of which latter circumstance the apex of the heart is formed exclu- 
mvely by the left ventricle ; the distinction between them, or the direction of 
the septum, is marked externally by a furrow, in which lies the descen<Ung 
branch of the coronary artery and vein. In the foetus, however, and for some 
time after birth, the left ventricle is comparatively shorter, and the point of the 
organ is consequently made up by the two sides almost equaUy. The tortuous 
disposition of the muscular fibres of the heart, which bafHed the earlier ana- 
tomists, has been more successfully investigated in later days by Wolff, Duncan, 
and Gerdy. The parietes of the left ventricle, according to the last-named ana- 
tomist, contain six muscular layers, those of the right only three. The fibres 

* ** The chicken-breasted conformation of the chest, especially when connected with spinal 
flibbosiry,'* Is pointed out by Dr. Hope as another cause tnat may prerent the defelopment of 
^riBMs on percussion.^ 
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of the external layers mn obliqaely from above downwards, from before back-^ 
wards, and from right to left ; the middle layers take in all respects the opposite 
directions ; and the deep-seated ones, which, by their onion, form the fleshy 
columns projecting into ^e interior of the cavities, are, for the most part, longi- 
todinaL The most superficial layers, passing along the apex, occupy the 
entire circumference of the ventricles, whilst the others diminish in length and 
breadth in proportion as they follow a deeper course •, and hence it is that the 
ventricles are so much thicker at the base than at the point of the heart. All 
the fibres, whatever may be their disposition in other respects, turn upon 
themselves in such a manner, at their middle point, as to form a species of 
loop, the convexity of which looks towards the apex of the organ ; and the more 
superficial the fibres are at one extremity, the deeper seated do Uiey become at 
the other : thus the most external fibres, for example, become, before their 
termination, the most internal, in consequence at once of their having been re- 
flected in the manner just described, and also of having traversed the thickness 
of the ventricle. The extremities of these loops are invariably inserted at the 
base of the heart around the circumference of the auricular and arterial orifices 
of the ventricles, either immediately or in a smaller number of instances, by 
the intervention of the tendons attached to the auriculo-ventricular valves 
(chords tendines). The auricles are, according to the same authority, com- 
posed of two muscular layers; the one external, the other internal In the 
right auricle, the muscular tissue being less abundant than in the left, leaves oc- 
casional intervals between its fibres, where the internal and external membranes 
of the heart are in almost immediate contact ; and this proximity helps to 
explain the frequent coexistence of inflammation of the internal lining of the 
heart with that of the pericardium. 

The subject of the structure of the heart has still more recently been inves- 
tigated by Dr. Carlyle, who has arrived at conclusions very similar to those of 
]£ Gerdy ; whilst M. Filhos, on the other hand, still calls in question the con- 
tinuity of the external with the deeper-seated fibres ; it appearing to him that, 
after turning from right to left, and from above downwards, in a spiral direction, 
near the apex of the ventricle, they terminate in a well-marked raphe, from 
which the internal fibres likewise take their origin. It appears to us, however, 
firom the careful examination of the heart of an ox, the fibres of which had 
been rendered easily separable by long-continued boiling, that the former view 
is the true one. 

The columns cames are more numerous in the right ventricle than in the 
left ; but those which act on the valves of the former are smaller than the cor- 
responding ones of the opposite side. The fibrous or albuginous nature of the 
tissue of which the chords tendines are formed, and which enters also into the 
composition of the whitish zones at the base of the valves, surrounding and 
strengthening the orifices, as well as within the serous duplicature of the valves, 
enables us to understand why those parts so frequently afford examples of 
cartilaginous and osseous degeneration. The knowledge of the existence of 
such a tissue in this situation, together with that of the sero-fibrous structure 
of the envelope of the heart, should prepare us to expect this organ to be a 
frequent seat of rheumatic inflammation. 

The endocardium, or fine semitransparent polished membrane lining the 
interior of the cavities, resembles in nature and tenuity the more delicate of 
the serous membranes ; and like the inner coat of the vessels, it readily re- 
ceives, by imbibition, under certain conditions, the colouring matter of the 
blood, whence geperally originate the reddish stains so often observed within 
the heart It is in neglected inflammation of this membrane, according to 
H. Bouillaud, an author to whom we shall have occasion very often to refer, 
that a great majority of the organic diseases of the heart have their source, 
and especially in that portion of it which lines the valves and orifices, where it 
is naturally thicker than in other situations, and necessarily exposed to a greater 
degree of stress and friction. Chronic inflammation, it is supposed, may lead 
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sot merely to morbid thickening and inequality of this structure, but also to 
the effusion of coagulaSle lymph on its surface, as well as to hypertrophy and 
degeneration of its subjacent cellular and fibrous tissues, inducing immediately 
diseases of the valves and orifices, and secondarily, thickening of the walls of 
the heart, and enlargement of its cavities. Though in its natural condition it 
can be detached only in minute shreds, yet in certain states of disease its ad- 
hesion to the subjacent tissues becomes so much diminished that large patches 
of it may be raised entire. Around the contours of the orifices or base of the 
valves, as well as in the situation previously indicated, the inner and outer 
linings of the heart come into very close approximation, only a very thin layer 
of connecting cellular membrane intervening ; so that here also the transmission 
of infiammation between the two surfaces is peculiarly favoured. 

Weight and Measurement of the Heart. 

It would ob^ously be very desirable towards assisting us in the appreciation 
of certain cases of enlargement and diminution of the heart, to possess some 
definite standard of its normal magnitude. This, however, taken in an absolute 
or mathematical sense, is evidently unattainable, for the size of the heart, like 
that of all the other organs, is susceptible of various shades of difference, all of 
which may yet be within the natural limit, or the limit of health. AU, then, 
that we can rationally attempt is, either to establish a rough comparison between 
its size and that of some other organ appertaining to the individual examined ; 
or else to obtain an approximative or average value for it, in figures, deduced 
from a large number of particular cases. Of these two expedients Laennec con- 
tented hiinself with the former, laying it down as a general rule that the healthy 
heart was ordinarily about equal m size to the fist of the subject to which it 
belonged, a rude standard of comparison, of which the chief recommendation is 
the facility of its application. The walls of the left ventricle, he adds, are 
about double the thickness of the right, and sufficiently firm to prevent their 
falling together and obliterating the cavity on being cut across ; the right 
-ventricle is a little larger, and from the thinness of its walls should in the 
natural condition collapse on incision. Since the time of Laennec, however, in 
consequence of the vogue of the numerical method in other branches of patho- 
logy, several French, German, and English physicians have endeavoured to 
solve the physiological problem alluded to by the system of averages expressed 
in numbers, setting forth thus the medium weight, and measurements of the 
heart Thus the average weight of the heart of the adult in its normal con- 
dition, and after being emptied of its blood, and having the great vessels cut 
away, was estimated by M. Cru'\(^ilhier at 6 or 7 ounces French * ; by 
M. Lobstein, and by Meckel so high as 9 or 10 ounces, the latter adding that 
its weight is to that of the whole body about as 1 to 200 f ; whilst by M. 
Bouillaud and Dr. Clendinning (whose results, having apparently been arrived 
at from a much larger number of observations, made with peculiar accuracy, 
are especially worthy of confidence) it is stated at between 8 and 9 ounces 
for the adult male ; the average weight of the female heart according to Dr. 
Clendinning, being about an ounce less. A heart in a state of hypertrophy 
will weigh from 11 to 24 ounces, or even more. Laennec mentions one 
of two pounds and a half, and Dr. Mason Good speaks of some still more 
enormous specimens ; but as they do not expressly state whether or no the 
blood and coagula had been removed from the interior, we cannot rely on their 
estimate. A heart in a state of atrophy, on the other band, has been found to 
weigh only from five to six or seven ounces ; so that the balance, when taken 
in connection with previous sjrmptoms, obviously furnishes us with a very sa- 
tisfactory test of changes in the heart's mass. We cannot, however, with any 

* The French ounce Is to the English ounce avoirdupois about as 1 5 to 14. 
t In infancy the heart, and more especially its cayities, are relatively much larger than In 
adult age. 
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safety esdmate the qaantity of matter which it oontuns hj the eye alone, er 
eren by measurement; for aa the experiments of M. Jules Pelletaa hayeshowBt 
there is a very considerable difference in hearts in respect to specific gcavity. 

The recent researches of M. Bixot, which were carried on with so muBli 
ffftming accuracy, and on so extensiye a scale as to entitle them to a peculiar 
degree of credit, have led to the establishment of some Tery miexpected resnltiy 
which stand in direct opposition to the previous surmises of the highest «»• 
thorities in medicine. Thus, he has found that the siae of the heart contbnet 
to increase regularly in proportion with advancing age ; and that this depends 
partly on Uie gndiuiiy augmenting capacity of both ventricles, and partly on the 
stcsEbdily increasing thickness of Uie walls of that of the left side especially, 
those of the right ventricle remaining almost stationary. In respect to tl^ ]■• 
fluence of stature, he has arrived at a startling conclusion, which, though his 
data are numerous, stands perhaps in need of additional confirmation bawd on 
a still larger induction of particvJars — namely, that in tall persons the mean 
dimensions of the heart are actually less than in middle-sized individuals, sad 
that this holds especially in respect to its breadth. The width between the 
shoulders he has found to afford a much better criterion of the probable siae ef 
the heart than the height It is right to state, that Dr. Clend inning's investi- 
gations have led him to acquiesce entirely in M. Biaot's assertions in respeet 
to the effects of advanced age and height on the size of the heart Thus, whilst 
in individuals above sixty all the other organs have evidently suffered a loss of 
weight, he finds the heart to be increased, onaa average, by at least one 
twelfth. Dr. Clendinning is however at variance with Bisot, no less than 
with Lewis, in respect to the state of the heart in phthisis, in which disease he 
has, like Andral, generally found it in a very appreciable degree enlarged; 
the wasting eharacteristic of the disease fidling rather on the external parts, 
or organs of locomotion, than on the internal viscera, as he has proved indis* 
putably by the use of the balance. 

The mean length of the heart, measured from the base to the apex of the left 
ventricle, was found by M. Bouillaud slightly to exceed 8^ inches * ; the breadth 
at the base was a fraction more than this ; the Uuckness of the base, measured 
ftrom before backwards, was about 2 inches ; the ctreomference at the same 
part almost 9 inches ; the thickness of the septum measured, in the single in- 
stance in which it was examined, 1 1 lines, but this we think ii quite aboTC the- 
usual average. Meckel states it at ftom 4 lines to half an inch ; the latter 
measurement, as it appears to us, beiug nearest the truth. The mean thick- 
ness of the left ventride, measured near the base, gen«^y the thickest part^ 
was nearly 7 lines, that of the right about 2^1ines ; so that Laennec woold 
appear to have somewhat undervalued the difference of thickness of the two 
Tcntricles, in stating the one to be only a little more than double as thick as 
the other ; the real proportion being more nearly as three to one. In in- 
ftmcy, however, no such great disproportion exists ; and in the fintus their walls 
are nearly of equal thickness. The mean thickness of the left auricle is about 
1} line, that of the right about 1 line. 

The capacity of the right cavities of the heart has been correctly stated by 
most anatomists, as somewhat exceeding that of the left. The difference, how- 
ever, is, as we should expect, not very considerable ; and even less than from the 
ordinary state of distension of the right side of the organ after death it would 
at first sight appear to be. Bizot estimates the difference somewhat higher 
than Laennec or even than Bouillaud. The cavity of the 1^ ventride in its 
natural condition is about equal in capacity to a moderate-sized hen egg. 

The mean circumference of the left auriculo- ventricular orifice may be stated 
at about 3^ inches, that of the aortic orifice at about 2^. The correspondnig 
orifices of the right side are usually, as might be anticipated fi-om what has 
been said in the last paragraph with respect to the comparative size of their 

*Jf^^ *^^^ *^<> ^^^^ l«ngth of the heart at fiT<r Inches and a half, oT which four fbr the 
Tantncle and oue and a halt' for the auricle. 
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eavHies, slightly larger (Bizot says, on an average, by about nine lines) : this, 
howerer, if Bonillaud be correct, is not nniversaUy the case. 

The depth of the mitral and tricuspid valves is from 8 to 9 lines ; that of the 
pulmonary and aortic about 5} or 6 ; those of the right side, in each instance 
ordinanlj^ exceeding by a fraction those of the left, tiiough somewhat inferior 
to them in strength. How great a deviation from the above measurements 
may be induced by disease appears from the following jfocts. The circum- 
liBrence of the heart in a state of hypertrophy has been found occasionally to 
measure 12 inches ; the ventricles in length 5| inches $ or even more, the wall 
of the left ventricle from 7 lines in thickness to considerably upwards of an inch ; 
that of the right from S lines to 4^ and upwards. The capacity of these cavi- 
ties in cases of dilatation, with or without hypertrophy, is occasionally doubled. 
The circumference of the ariculo-ventricular orifice of the left side was increased 
in one of M. Bouillaud's cases of hypertrophy of the ventricles to 4f inches, 
whilst in another it was contracted, in consequence of diseased valves, to 2 
inches. The circumference of the aortic opening was enlarged in one instance 
to about 3^ inches, and diminished in another to less than 1 inch, and still more 
extreme cases, than those are occasionally met with. 

In respect to all the above measurements, weights, and proportions, it must 
never be forgotten, when we go about to apply them practically as standards of 
comparison, that they are mere averages, deduced, moreover, from but a limited 
number of cases. Consequently every slight deviation fh>m them, whether 
in excess or deficiency, is not at once, and without further consideration of the 
circumstances of the case, the age, sex, make, and muscular development of the 
individual, to be set down as evidence of disease of the heart Thus, for ex- 
ample, the heart of a man built on a very broad scale may weigh some ten or 
eleven ounces, whilst that of a small and delicate female on the contrary, may 
not exceed six or seven ounces, and yet there shall not be disease of the organ 
in either case. 

Again, in estimating the thickness of the walls of the heart, we must take 
simultaneously into consideration the apparent size of the cavities which they 
liound, the previous symptoms, and the peculiar mode of death ; fbr when frt>m 
a considerable reduction of the mass of circulating fluids, by profuse hsemor- 
rfaages, extreme evacuations, or along-continued low scale of diet, the muscular 
parietes, in order to accommodate themselves to their diminished contents, 
liave become notably contracted, a proportional thickening will necessarily 
exist From this cause, the walls of a heart actually in a state of atrophy have 
sometimes been found, as M. Bouillaud remarks, apparently even thicker than 
natnraL If these modifying circumstances be kept in mind, the above standard 
can scarcely &il of being serviceable, at least to the young pathology by giving 
a definite direction to his anatomical researches, and ftirnishing him with a 
nseful basis of comparison, till his eye has been in some degree formed by the 
fkequent inspection of morbid parts. * 

* Of lererat measurements of the heart and attempts to appreciate its relations to different 
points of the chest, made with the assistance of a venr acciiriite obserrer. Dr. J. Macdonnell of 
the Bichmond Hospital, Dublin, some already have been stated, and a few others may be sub- 
J<dned here. The principal object was to determine the relation of the orifices, amongst them- 
aeWes and to the surrounding walls of the thorax. Similar investigations have been made by 
Dr. Hope and others, with nearly, but not precisely, the same results. 

The point, the establishment of which was especially aimed at, was, the impossibility of dis- 
criminating disease of one orifice tram that of another, merely by appl^ng the stethoscope 
over the situation where the morbid sounds are produced, seeing that in no instance are the 
most adjacent points of any two of the orifices much above an inch apart ; and in respect to 
most of them not above the third of that distance. 

The aortic and left auriculo-ventricular orifices are nearly in contact at their most adjacent 
points ; the interval between the former and the orifice of the pulmonary artery, which stands 
highest, is likewise very inconsiderable, not exceeding a few lines. The distance between the 
nearest parts of the pulmonary artery and of the right auriculo-ventricular orifice, though greater 
than in the other instances, scarcely exceeds an inch. The bases of the auriculO'Ventricular 
valves are situated a very little lower or nearer the apex of the heart than the aortic valves, 
viz. about a quarter of an inch on the left side, and half an inch on the right. At least one third 
part of the circumference of each of the auriculo-ventricular orifices and their TSlTet, thus Us 
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As diieMe of tihe heart !• rarely, if erer, an affeetioii of the -whole organ, 
it is not from a mere ^neral and superficial inspection of its magnitude, 
such as the old pathologists seem to have rested ecmtent with, that any very 
BBticAietory knowledge is to he ezpeoted. It is only by the patient eramiwatlon 
of all its eomponent parts in detail, their textare, oompositioo, siae, form, and 
mntoal adaptatUm, that a complete insight into the aotoal condition of the orgaa, 
or an explanation of the Tariooa flinetional deran^pements which preceded 
death, can reasonaMy be hoped for. To make a satisfactory post-mortem ex- 
amination of the heart, we shoold begin by ascertaining the state of its inTesting 
membrane ; and then proceed to lay open its seyeral cavities, so as to enable ns 
correctly to estiauite their siae, the thickness of tiiar walls, the condition of 
their Talves, tendons, orifices, lining membrane, yessds, and nerres. Perhaps 
the best method of disfteying the interior of the heart, without injury to its 
orifices, nerres, or tendons, is that adopted by Dr. Williams ; namely, to make an 
incision from tiie apex of the left Tentride, close along the anterior groove in- 
dieative of the septum, taking care to cut between, and not across, the semilunar 
▼alves, or rather to stop at first a litde short of the aortic orifice, until its ventri- 
cular aspect has been examined ; whilst, to get a good view of the mitral valve, 
a second incision is to be carried from tiie apex up along the middle of the flat 
snrfoce of die heart In the right ventricle, the first section is likewise to be 
carried along the anterior edge of the septum ; but the second, in consequence 
of the different position of the tricuspid valve, should commence in the middle 
of the first, and be carried across the cavity at right angles to the heart's axis, 
till it meets the posterior groove. The auricles are to be laid open by a crucial 
incision, which displays their ventricular and venous orifices uninjured, their 
septum, the ossa ovalis, &c 

Motions of the Hsabt. 

Notwithstanding all the attention recently bestowed upon the suljects of the 
sound and motions of the heart, some obscuri^ still exists in respect to them. 
Certain facts, however, appear to have been at length satisfiictorily ascertained, 
and to these chiefly we shall endeavour to confine ourselves, leaving the more 
debateable ground to works treating expressly of the physiology of this organ. 
. It is known, in tiie first place, then, that the auricles and ventricles contract 

close under the semilunar valves of the aorta and pulmonary artery ; so that a atethoecope 

S laced over the latter would necessarily, as already stated, cover a considerable portionofSl 
le focur orifices, even if the heart bung vertically in the chest, and obviously a stlU greater part 
of their circumference in the actual podtion of the organ, with tu axis forming nearly hidf « 
right angle with the parietes of the thorax, and deviatuig so much to the left sMe anteriorly, 
where the stethoscopic examination is chiefly made. 

A faoriiontal line drawn through the under edge of the stemo-cottal articulations of the fourth 
ribs will cut across nearly the middle of the l«ogth of the mitrai valve when dravrn out- 
wards and downwards by its tendinous chords and columns camese, and pass about two or three 
lines above that portion of the irictupid which most nearly approaches it, the latter valve lying 
underneath the sternum, and the former immediately to its left. A frequent repetitiaa of our 
observations, and experiments with needles long enough to pass quite across the thoracic cavitv 
and its contents, lead us to believe that the rdation of the heart to the parietes is not in all 
cases accurately the same, though the differences are too inconsiderable to throw any diffl- 
cnlty in the way of diagnosis. They may, howevo*, serve to account for the circumatanoe of 
the results given here and at a former page, dilTering slightly ftrom thoae of Dr. Hope, who 
states (p. 3.) that *' a line drawn from the inferior margins of de third ribs across the sternum 
passes over the pulmonic valves, a little to the left of the mesial line, and those of the aorta are 
behind them, and about half an inch lower down." Again (p. 4.), " The wWoitiflir orifices ar« 
situated opposite to the interspace between the third and fourth ribs, and the right is rather 
lower than the left." * , 

If the heart hung vertically within the chest, the aortic valves would be at a ooosidflraidy 
lower level than the pulmonic valves, as stated by Dr. Hope ; but by the oblique position of the 
organ, intermediate between vertical and horizontal, this distance, if considered in linear re- 
lation to the external surfiwe of the chest and the results d stethoscopic examination, is notablv 
diminished. ' 

The depressed condition of the ribs fai the dead body, like a forced expiration fai the living, 
^Hif"* ,,™H® ?** ^®*^ ^ ***« corpse appear in a slight degree higher up, in relation to the 
anterior walls of the thorax, than its natural medium stte ; and for this allowance ought to be 
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altefnatdx, the systole of the anrieke heing instantly followed by that of the 
▼entricles, and this in its torn by the yentricolar diastole, and a momentary 
period of repose. The fbll dilatation of the aniicles is simnltaneous with the 
eontraction of the Tentricles ; the auricles being distended, a portion of their 
contents overflows into the rdaxing yentricles, and the appendices, after the 
momentary paose jnst mentioned, again acting, stimulate Ihie rentricles, by the 
ii^ection of an ad^tional qnantity <»f blood, to renewed exertions* — a stimulus 
the more readily obeyed from the inherent tendency in thM muscle to periodic 
action. 

Such is the order of succession, now conmionly known as the ri^tkm <f the 
heart a moHonB. Of the whole time occupied by the sereral elements, which go 
to make up a complete beat of the heart, somewhere about a half is consumed 
in the contraction of theTentrides ; a fourth in their diastole; and the remaining 
fourth, as judged of by the ear, is spent in apparent repose, though really the 
latter portion of it is taken np by the silent contraction of the auricles and their 
^[>pendice8. The impulse of the heart against the ribs, and tiie pulsation of 
the great arteries as they arise from it, are syndironons with the ventrienlar 
contraction, as has been prored by direct experiment.* The pulse of the 
arteries at a greater distance from t& centre of the circulation is felt am<Mnent 
•fterwards, the interval of time being directly proportional to the distance frt>m 
the heart The cause of this retardation is to be found in the yielding and elastic 
nature of the tubes in which the blood is conveyed, in consequence of which a 
minute portion <^ time, as well as a part of the onward force of the ventricular 
vravCf are coosumed in effecting the dilatation of the arterial walls. The interval 
which occurs even in respect to the ranoter arteries is still very slight, not 
exceeding perhaps a quarter of a second, and yet with attention and a little 
practice it is readily i^predable. Any one may perceive it in his own person, 
especially when the pulse is rather slow, on applying the fingers of one hand to 
his posterior tibial artery, as it is passing behind the inner ankle, whilst the 
fingers of the other are simultaneously placed in contact with that portion of 
the chest where the heart's impulse is most pereeptiUe. 

In the natural condition of tiie heart, in most postures of the body the apex 
alone seems to be concerned in giving the impulse felt externally. Yet in the 
prone position, or when the body is leaning much forward and turned a littie 
towards the left side, after a full expiration, and still more remarkably in cases 
of enlargement of the organ, its whole mass appears to be impelled forcibly 
against tiie walls of the chest 

Various explanations of the impulse of the heart have been attempted ; thus 
it has been ascribed to the reaction of the blood in quitting the ventricles, — to 
the tilting forward of the whole organ, by a supposed sudden diminution of the 
aortic curve, under the influence of the straightforward impulse of the projected 
column of blood, — to the simultaneous distension and prolongation of the ascending 
aorta and pulmonary artery, — to the coincidence of the dilatation of the auricles 
with the ventricular systole, — to the foreible iigection of the ventricles by the 
auricles (an obvious error), — and, flnally, it has been attributed, and with much 
more probability than appertains to any or all of the other supposed causes, to 
the sudden tension of tiie ventricles in their systole, with the accompanying 
rapid jerking upwards of the apex, in consequence of the greater length of the 
anterior flbres of the heart, and probably of something in £e mode of their dis- 
position which has not yet been accurately ascertained. Any one, indeed, who 
has ever grasped the heart of a living animal in bis hand, must have become 
aatisfied, firom the foree with which lus fingers were separated during the ven- 
tricular systole, that an adequate explanation of the stroke of the heart was to 
be found in the action of the ventricles alone, without being much indebted to 
any of the other supposed causes. A movement of this kind is quite obvious 
to the sight in the heart of an animal, even a wann-blooded one, for many 

* Dn.Hope and Williams ; the DuUin committee of the British Associationi for the inres- 
Ugatloa (rf the soimds and motlmu of the heart, &c. 
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inmates after its being quite emptied of- blood, and even remored altogetlwr from 
the body. 

The aoriculo-TentricnUr yalTes are slightly raised from their contact with 
the sides of the Yentricles, by the tendons passing into them from the eohunne 
camee, synchoroosly wHh each -ventricnlar contraedon, so as to &cilitttte the 
insinuation of the blood behind them ; and, by means of this latter, their com- 
plete closnre is erentoallT effected, and all reflux in the natural condition pre- 
sented, at least in the left sideof tlie heart ; far, -with respect to the right side, 
it has been remarked by Hunter, that the valyes do not acenretely dose the 
auricular and arterial onfices, — this being a proTision of nature, he concaved, 
to allow a partial reflux into the auride, when, from any cause, the passage 
of blood through the delicate texture of the lungs is obstrneted, as is often the 
case during yiolent eflbrts, narrowing of the left apertures of the heart, dispro- 
portionate magnitude of the right casities, &c, and similar Tiews, have recently 
l>een adTocated by Mr. Adams and Bfr. King, who look upon tiie tricuspid as 
exercising a kind of safety-valve ftmcdon. The dilatation of the Tentricles is 
effected in part bjr their own elasticity, which will suflice to draw a oertam 
quantity of blood mto them; and is probably completed by the auricles trans- 
ferring, as they contract, an additional portion. Some physiologists call in, 
moreover, the aid of an active dilating power in the heart, Imt of Sie reality of 
this, though not improbable, no absolutely convincing proof has yet been 
adduced. The feebler muscular structure ci the auricles, and the absence of a 
valvular apparatus at their great venous orifices, indicate sufficiently that the 
propulsive power of these cavities is but slight in comparison irith that of the 
ventricles, and that they play consequently a very inftnor part in the business 
of the circulation. • 

For its motions, the heart, like all othermuscles, is primarily indebted to its 
own inherent contractility, as is obvious from their continuance long after its 
removal from the body. For nervous influences it is chiefly dependent on the 
ganglionic system, and not on the spinal marrow. This opinion, advocated by 
Willis and Bichat, and subsequently impugned by Legallois, may now be ctm- 
sidered as fully established by the experiments of Dr. W. Philip, Bfr. Clift, and 
Br&chet. The pathological &ets, recorded by Lallemand and Lawrence, of the 
pulsation of the heart in a monstrous fbstus, where the brain and spinal marrow 
were entirely deficient, afford additional evidence, if any were wanting, that 
these organs are not essential to its action. Iiguries of the spinal cord, it is 
true, powerfully affect the heart ; but this is now known to take place merely 
through the medium of sympathy, and nmilar results equally ensue fix>m ex- 
tensive and destructive injuries of other parts of the system. That the heart 
is remarkably under the influence of mental emotions is fimiiliar to every one 
— but in this there is no contradiction to the views just expressed, nor any in^ 
fringement of general analogy. 

Natubjul. Sounds of. the Heabt and Bloodvessels. 

When we apply the ear to the region of the heart, with or without the 
intervention of the stethoscope, two sounds are heard, of which the first is 
duller and more prolonged, synchronous -with the pulse in the immediate vicinity 
of the heart, and consequently -with the contraction of tiie ventricles. The 
second, which instantly succeeds it, is of a more abrupt and clearer cluurairtjer, 
and is followed by an mterval of silence. 

The first sound is loudest over and below the middle of the ventricles ; that 
is, over that portion of the heart which is in contact with the parietes ; the se- 
cond over the semilunar valves, and for a short wa^ upwards along the sternum. 
They are most easily distinguished, by the uninitiated, in thin individuals of a 
slight and narrow make, and when the pulse is somewhat slow. We may occa- 
aionally, in particular states, hear them very distinctly in our own persons, espe- 
cially when lying on the left side, and when the pulsations have been rendere4 
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mwe energetic hj violent eiEemse or the we of fltimalante; and in certain disor- 
ders of the heart this audibleness of its workings becomes ahnost a constant, and 
with some patients a very distressing, symptom. These sounds are sometimes 
svdible even to a bystander at a little distance from the patient Thus Laennec 
states that he had heard them at varioas distances from two inches to two feet 
ftom the chest through the medium of the air alone ; and he speaks of cases, 
on hearsay, where the beating of the heart was heard in an adjoining chamber 
to that in which the indiyidual lay. M. Breventaai, a recent Italian writer, has 
met with two cases in which the morbid sounds of this organ were audible at 
a connderable distance, which in one is specified as being not less than three 
paces. 

According to Laennec and many of his followers, the sounds heard under 
the inferior part of the sternum belong to the right cavities ; — those under the 
cartilages of the left lower true ribs, to the left. Li cases of the morbid en- 
largement of particular parts of this organ, such distinctions may doubtless 
he attempted with success, but in its natural condition we agree with M. 
Bouillaod in doubting their practicability, when we take into consideration the 
limited extent of these cavities, their close apposition, and the manner in which. 
flie right ventricle Ues over, and in front of, die left. 

The intensity of the heart's sounds diminishes in the natural condition in pro- 
portion chiefly to the distance from the precordial region. Laennec has cer- 
teinly limited the extent of sur&ce in which they are audible, in a healthy well- 
proportioned individual of moderate fatness, within too narrow bounds, when 
he confines it to the precordial region alone. In very fat persons he states that 
it is confined to a space of about an inch square. In narrow-chested thin 
individuals and children, these sounds may often be heard over the greater 
part of the thoracic cavity, posteriorly as well as anteriorly ; in the neck, and 
also in the epigastrium, tiiough no disease of the heart exists : and in infants 
that may sometimes be heard even as low as the buttock. 

Disease of the heart itself, or of the neighbouring organs, produces remark- 
able modifications in regard to the intensity and mode of diffusion of these 
sounds, which are of high importance in respect to diagnosis. Thus they may 
appear even louder at remote parts of the chest than in the more immediate 
proximity of the heart; as, for example, when a portion of the lungs is solidified 
and rendered a better conductor of sound by inflammation, or by tubercular in- 
filtration or condensation around a phthisical cavity, or by the compression re- 
sulting from a pleuritic effusion, or by the development of a tumor within the 
chest, or the encroachment of an enlarged liver on this cavity. 

When, from morbid changes inherent in the heart itself, variations arise in 
)regard to the extent in which its sounds are perceptible, they manifest them- 
selves, according to Laennec, successively in the following order : — 1. Sounds 
audible in the left side of the chest, from the axilla down to the corresponding 
hypochondriac region ; 2. in the right side, over the same extent; 3. in the left 
posterior portion of the chest ; 4., but rarely, in the right posterior region. But 
the practical applicability of this scale, to which Laennec attributed much im- 
portance in determining the nature and degree of cardiac disease, is obviously 
greatly limited by the interference of the several extraneous circumstances to 
which we have just alluded. 

Tlie phymeal cause of the sounds of the heart has been the subject of much 
discussion. To enter upon a minute estimate of all the theories proposed for 
their explanation would be inconsistent with the practical nature of this work ; 
we shall therefore limit ourselves to stating our conviction that the great weight 
of evidence is in favour of the two following causes : — muscular contraction 
for the first sound, and valvular reaction for the second. It has been rendered 
in the highest degree probable, by the experiments of Dr. Williams and others, 
that ihe first sound is an example of the " bruit musculaire," or sonorous mus- 
cular contraction, of Erman, Wollaston, and Laennec. All powerful muscles, as 
the biceps of tiie aim, the masseter, or the abdominal muscles, if thrown into 
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tttoDg action, give rise to sonorous vibntioBs -wfaidi maj resdlly be heard in 
oqr own persons with the aid of a flexible ear-tobe. That the mnsrailar 
sound of the heart may occasionally be modified by the stroke of the organ 
against the side of the chest in the case of yi<dent palpitation, and also in 
some degree by the action of the anricoio-Tentricnlar Talves, jm not denied ; but 
the first sound is not mainly dependent on either of these, for it b still audible 
even after the remoTsl of the heart from the chest, and when consequently it 
has no longer either the thoracic parietes to strike against, or blood enough 
to ensure the action of the Talres {DMm and Loiubm Heart Committee — 
WiUiamt). Eyen the com^te obstmcdon of these yalres, by inverting the 
auricles and thrusting them thus into the anricnlo-yentricnlar openings, was not 
fbnnd to w««iT^iiiiiai &e first sonnd. After the promulgati<m of such fiicte, it 
is surprising to find that so able a writer as M. BonilUuid should persist in 
attributing it solely to TalTular action: and, eren altogether independent of 
these fiu!ts, tbe prolonged character of the sound appears quite incompatible 
with the sudden and momentary tension or collision cif such membranous struc- 
tures.* This promulgation reaches its maTimum in cases of great hypertrophy, 
and especially when the ready eso^ of the blood from the yentride is inter- 
fered with by the diseased narrowing of the arterial orifice. 

With regard to the aecomd sound, it has been rendered equally probable by the 
experiments of Elliot, Carswdl, Rouanet, Carlyle, Williams, Hope, and the com- 
mittees already alluded to, that it depends on the reaction of the column of blood 
in the aorta and pulmonary artery against the semilunar yalyes ; for it is found 
to cease, or in some cases to be supplanted by a hisring noise, on these yalyes 
being hooked up, and held nearly immoyeable against the sides of their re- 
spectiye yessels, by a curred needle introduced throu^ their walls from with- 
out. It is likewise put an end to on arresting the current of blood, either by 
cutting across or compressing these yessels near their origin, and so preventing 
the fjEdling back of the arterial column against the yalves. Making a small 
<^>ening into the great arterial trunks near their source very materi^y modi- 
fies the second sound {Lotukn Heart Committee) ; and even cutting across the 
carotid, by diminishingthe arterial tension, greatly enfeebles the same, as does 
likewise whatever lowers the projectile energy of the ventricles, the reaction of 
the great yessels being of course proportioiud thereto. The ciroumstance of 
these sounds being loudest in the region of the semilunar valves, and commence- 
ment of the aorta and pulmonary artery, tends still further to confirm the truth 
of this hypothe8is.f We are inclined at the same time to think it prol»ble that 
the second sound, though mainly produced in the way just stated, may yet in 
the natural condition, and when the heart ii acting energetically, be reinforced 
by the diastole of tiie ventricles : we do not mean to assert that tiiis has 
been as well made out by experimental evidence as the cause first mentioned^ 
but i^ as is now known to be the fiict, the relative change of place undergone 
by the constituent molecules of a muscle in the act of contraction be accompa- 
nied by the production of sound, we should expect that the elastic recoil of so 
powerfol a muscular organ as the heart, i. e. the rapid return of these same mole- 
cules to their former state, would likewise be accompanied by the same pheno- 
menon, though differing somewhat in character or intensity. 

* Recording to Dr. Hope, tbe cauaei of the firat Mmnd are oonqpoond: co n if i Ung, Ist, of 
valTular Bound (and to thu be seemi still to attribute the mott importaiuse) ; Sd. the sound of 
extension, — a loud smart sound, vroduced by the abstract act of sadden JerUng extension of the 
braced muscular walls ; 3d. a prolongatioii, and possibly an augmentatioD, by ** bruit musco- 
laire." Page 60. 

t The discoveiT of this theory of the second sound of the heart is daimed by Dr. Carswdl, 
and was first publicly announced hj M.D'Espine, in a dissertation read by hhn at the Academy 
of Medicine at Paris, in July, 18S1, though it was made knowji by Dr. Carswell as early as 1829. 
There is, in the museum of University College, a drawing (dated 1829) of the case of aneurifim 
of the aorta obserred by Dr. Carswell, in the Hospital ot La Charity, the physical signs of 
whkh case first suggested to him this now almost universally received tiieory. 

(Dr. Billing attributes boA sounds to the valves alone. See Essay rem. at the Hunterian 
Society, Feb. 9. 1832, reported in the Lancet, Biay 19. 1832 ; abo Princ^la qf Medkiae, Pro- 
^"~*, P*21.J 
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MOBBID SOUITDS Of THE HbXRT AND BLOODVB88BL0. 

Amongst the most ooimnoii changes in the sounds of the heart, is mcreoie 
ot dimmuHon ofintauity. Thus, in the first place, thejr may become so feebl« 
as to be heard with difficulty ; and this may depend either on general debility 
«f the whole system, or on that of the heart in particiUar ; on obstruction of the 
yolmonary circulation ; on excessive afflux of blood to the heart ; on softening 
tf this organ; or, finally, on its extreme hypertrophy, the overgrown muscular 
mass contracting less perfectly than in the natural condition, and being ill 
adapted for the production of sound, and at the same time a bad conductor of 
k- The sounds of the heart may become so loud, on the other hand, as to be 
andible, as we have already seen, at some distance from tiie chest The great 
majori^ of the latter cases, as mentioned by Laennec, are quite independent 
of organic lesion, being mostly instances of nervous palpitation, or the tempo- 
rary result of violent muscular exertion, the natural sound being not only in- 
creased itself but reinforced moreover b^ the addition of a metallic ringing 
sound, caused bv the unusual impulse agamst the walls of the chest* Dicta- 
tion of the ventricles, and thinness of their parietes, are also particularly favour- 
able to the augmentation of the cardiac sounds, and tend in a remarkable 
degree to assimilate the first sound to the second. 

The natural character of the sounds of the heart may be still further altered 
or masked by the supervention of the bellows soimd (bruit de soufflet), of va- 
rious qoalities or degrees of intensity ; the timple lowing sound, the hissing, 
tawimgf or stil> hoarser rasping sounds, all of which are occasionally to Ve heaM. 
in the arteries also» and more especially in the carotid and subclavian, the 
abdominal aorta, and the great arteries of the limbs ; as also in the uterine, or 
adjacent arteries, during pregnancy. Even in the natural state of the arteries, 
a species of low murmur, compared by Bouillaud to that produced by rubbing 
the point of the finger against the thumb, as in the action of giving a fillip^ 
accompanies each pulse- wave. On pressing more firmly with the stethoscope, 
this becomes converted into a *' bellows murmur." Tms has appeared most 
audible when, from deficiency of blood, the arteries are less distended than 
usual, and also when the blo(Ml is more watery than ordinary. The sound in 
question depends, according to Bouillaud, on friction, and may be imitated by 
iigection of the arteries in the dead body, or by driving a fluid in jets through 
any elastic tube. Dr. Gorrigan, on the contrary, from observing the bellows- 
sound to be most intense beyond the point of pressure with the stethoscope, and 
that it was produced by any condition tending to disturb the natural equable 
motion of the blood, was led to conclude that it depended, 1st, on a current-like 
motion of the fluid, tending to produce corresponding vibrations in the sides of 
the cavities of the heart or arteries ; Sdly , on diminished tension of their parietes^ 
in consequence of which they are more easily thrown into such vibrations. 
Dr. Williams and Dr. Todd, on the other hand, from a somewhat similar set of 
experiments to those previously instituted by Dr. Ck>rrigan, came to a different 
conclusion ; namely, that a certain resistance or impediment to a liquid current 
is the essential physical cause of all murmurs produced by the motion of fluids 
in elastic tubes ; and that any particular condition of the waUs of the tube be- 
yond the obstructhig point is not essential to their production.! It is possible 

* Dr. Daviet mentions, bv Us lectnret, having beard the beating ot the heart of a patient (a 
female during menstruation) at five or lix yards cDstance. I^aennec when on bis death-bed, heard 
his own heart beat very dOstlnctiy, and it was audible at some inches distance to the bystanders. 
He had been blooded shortlr before. He ascribed the phenomenon to distension of the stomach 
nith ain as it ceased immediately after eructation. 

Dr. Hope doubts the possibility of sound ever being produced by the impulse of the heart 
against the walls of the chest ; believing this organ to be always, in consequence of the atmo- 
spheric pressure, necessarUv in contact with the parietes. As to the accidental metallic ** di- 
quetis," sometimes heard during palpitations, he ascribes it to the apex, as it glides forward! 
and upwards in systole, catching against the inferior margin of the fifth rib, haTing obsenred it 
to occur only in thin subjects, and that it can be done away with at once by pressing with the 
•tathosoqne into the intercostal space, so as to obliterate any internal depcesnon at thu part. 

t Dr. Gorrigan, as appears from a recent paper in the DubUn Medictu Journal^ >till adherat 
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that here, aa in 80 xnapy other cases, tnith may UeLet^ _ 

he justified in adopting an hypothesis combimng the views of hoth parties. 
Thus it seems nowise improbable that the sonorous vibrations in question are 
cansed by a current-like motion of the contained fluid ; but that this acts fir^ 
and chiefly, on the narrower portion of tke canal, where the friction is greatest, 
and the pressure of fluid on the farther side least ; whilst the vibratory motion 
80 generated is immediately propagated to the laxer parts beyond. 

There is another rarer modification of this phenomenon, first noticed hy 
Laennec, but met with by him only in the arteries, wherein the blowing soon^ 
assumes somewhat ot& musical or whistling character ; occasionally ascending 
and descending through two or three notes of the gamut in a sliding or slurred 
manner, and accompanied by a slight thrill in the artery perceptible to the 
fingers. Of its aflinity to " bruit de soufflet " we have proof in the &ct of its 
sometimes supervening insensibly on the ordinary bellows-murmur when the 

fiadent is agitated, and again fidling back gradually into its former character, 
t may be either intermittent and synchronous wiUi the pulse, or continuous. - 
It seemed generally to Laennec to be connected with a nervous habit of body, 
or with a chlorotio condition, ^uite independent of ori^nic disease. He cau^ 
tions us against confounding it with a somewhat similar, or chirping, sound, 
which is occasionally produced in some of the bronchial ramifications from the 
presence of mucus and the pulsation of the subclavian artery against the top of 
the lungs. M. Bouillaud has twice met with a similar musical sound in the 
heart itself, and compares its varieties to the cooing of the woodpigeon, the 
chirping of small birds, or the sibilant rale of bronchitis. It is supposed by 
him to be connected with narrowing of the orifices or disease of the valves^ 
and to be only a very intense form of the bruit de soufflet M. Rouanet has 
also met with it in the same situation, as have likewise Drs. Forbes, Hope, 
'and Elliotson -, and in some few of these instances it has been connected with 
the existence of a long vegetation attached to the mitral valve. 

To a singular variety of the bellows-murmur, of a remittent booming or 
whirring character, occasionally heard in chlorotic and nervous subjects, with 
too fluid or watery a state of the blood and an easily accelerated circulation, par- 
ticularly above the inner end of the clavicle in the neighbourhood of the carotid 
and subclavian artery and jugular veins, M. Bouillaud has given the fantastical 
name of ** bruit de diable,'* from its similarity to the noise produced by the well- 
known French toy resembling a double humming top, called the "devil on two 
sticks." It is not absolutely intermittent or interrupted, like the ordinary bellows 
sounds, nor yet equably continuous like another species in which the sounds 
accompanying the two motions of the heart run, as it were, into one ; but, though 
sustained or prolonged from pulse to pulse, it has remissions of intensity, and a 
periodic swell, bearing a fixed relation to the diastole of the arteries, in which 
vessels, according to £e author just named, it has its origin. Dr. O. Ward has, 
however, rendered it probable that its seat is very often, if not always, in the 
external jugular veins {Med. Gaz, April, 1837) ; an opinion which is likewise 
embraced by Drs. Williams and Todd, and has been still more recently advocated 
by Dr.;Hope. Very slight circumstances suffice to alter its character, or to inter- 
rupt it : such as, a change of posture ; relaxing the side of the neck on which it 

to his original opinion ; and undertakes to prove that impediment in a tube alone is not suf- 
ficient for the production of sound, — for if a second and morejconsiderable constriction be mad» 
lower down, the bellows-murmur in the upper and original one ceases as soon as the whole 
tube has become full and tense. His views are, as usual, supported with much Ingenuity ; and. 
the question at issue, though supposed to Iiave been set at rest bjr the inrestig^ons of the 
I«ondon Heart Committee, must be considered perhaps as still undecided. It seems to us, 
however, that he does not take sufficient account of the diminished velocity of the fluid, and. 
consequent reduction of fHction, taking place in the arrangement Just alluded to. The increased 
pressure of fluid against the remote side of the upper obstructed p<ntion must also tend to im- 
pede the production of vibrations in the part. In respect to the sound generated at the very 
extremihr of a tube discharging a fluid, he supposes the surrounding air to take the place of 
the flaccid parietes of the tube, and to respond to the vibrations of the rushing, stream, so as ta 
inroduce an audible murmur. 
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Is ^esrd ; posliing oret ihe larynx ; mtuetilar efforts which impede the respir* 
sdon, and the transit of blood through the longs and right side of the heart ; 
Sner^ised pressure of the stethoscope, or compression of the vein above : whilst, 
on tiie other hand, it is increased in intensity by whatsoever puts the vessels on 
the stretch (as averting the head and nosing the chin), and which, by narrowing 
ibevt calibre, augments the velocity of their current Dr. Ward admits that it 
may sometimes be modified by the proximity of the carotid arteries, so as to 
appear augmented at each ventricular systole. Dr. Williams does not consider 
it essentially a morlnd sound, as it may be produced at pleasure in the healthiest 
sabject by tbe pressure of the stethoscope in the region indicated above, so 
applied as to effect only the venous current It has likewise been observed, 
though more obscurely, in the superficial veins of the limbs. An analogous 
sound b mentioned by Andral under the title of " bruit de mouche," from its 
elose resemblance to the bussing of a Hj. It differs, however, in being con- 
tinuously sustained and equable, not bemg periodically reinforced like that 
jost described ; and is supposed by him, though jperhaps erroneously, to have 
Its seat constantly in the carotids, and always to mdicate a chlorotic condition, 
and the propriety of administering iron and other tonics. It seems probable, 
from the investigations of the gentlemen previously mentioned, that this 
sound also very commonly orig^ates in the veins, and that the pressure of the 
muscles of the neck may sometimes be concerned in its production. 

The causes of the arterial abnormal sounds are reducible to the following 
lieads : — 1. Compression as by a tumor or the stethoscope (murmur blowing). 
2. Contraction of calibre, roughness of the lining membrane, or other partial 
impediment (murmur blowing, musical, rasping, &c.). 3. Sudden dilatation, 
-which is so often observed in the ascending aorta, and sometimes in the pul- 
monary artery, rendering their diameter disproportionate to that of their orifices 
(murmur, generally grating). 4. Aneurism (murmur, whizzing or grating). 
5. Passage of blood through an accidental opening in an artery into a vein 
(aneurismal varix ; murmur generally whizzing or grating). In addition to 
these causes, which are obviously of a mechanical nature, must be enumerated 
augmented action of the heart, a thin condition of the blood, and a nervous 
habit; for these conditions seem adequate not merely to augment and modify* 
the morbid sounds, but even alone, or at least in the absence of any permanent 
obstructing cause, to originate them. {WiUiams,) 

Narrowmg of the orifices of the heart also, or an irregular, rugose, shortened, 
or imperfect condition of the valves, connected genertdly with cartilaginous or 
ossific degeneration, obstructing the onward course of the blood, or permitting 
of reflux, IS commonlv accompanied by some of the above-described varieties of 
morbid sounds. This is the result of M. Bouillaud's experience, and, we believe 
we may add, of most physicians who have seen much of disease of the heart 
The frequency of the coincidence was admitted even by Laennec, though he 
did not look upon the latter as the immediate or necessary effect of the former. 
M. Piorry, however, asserts that neither the bellows-sound nor any of its modi- 
fications were present in one case out of twenty within Ms own sphere of ob- 
servation. Now, as we have already stated in another place {British and 
Foreign Medical Beview, No. ii. p. 451.), when negative evidence is thus set in 
opposition to positive, we are impelled by a law of our nature to give most 
credence, ** ceteris paribus,*' to the latter, and to suppose it more probable that 
existing sounds may have escaped notice on the one hand, than that their 
existence should have been fancied and recorded when they had no reality 
on the other. We do not, however, deny that cases of contraction and ossifi- 
cation mayoccasionally present themselves unaccompanied by any abnormal 
sounds. They are, however, we apprehend, extremely rare, and form only the 
exceptions, and not the rule, as M. Piorry would have us believe. We are 
equally prepared to admit that these sounds often exist without its being possible 
to connect them with any obvious physical lesion. 

Bmit de soufflet may originate within the heart, according to M. Bouillcnd^ 
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fnm anyofthe foUowing loaroet*:— lit^xuaiowiiigof tbe onAoet. Sd^-maiU^ 
nets of the aortio <»ifioe, eren when the YdXrea are perfectly healthjr. ISds 
ooudUion, whether congenital or aoqaired, coeziats Tery often with dilatation 
and hypeitK^hy of the left Tentriole,— dreomatanoea which will neoeaaarily 
add mnoh to the intennty of the aonnd ; also a similar condition of the pul- 
monary orificesy bnt this is mnch more rare. Sd. Yegetationa and calcareoos 
incmstations in the ^vea, with irregnlaiity of their siuftce, eyen when their 
efficiency has not been altogether destroyed thereby, nor the siae of the orifioea 
ootaUy affected. 4th. Infiltration of the TalTCS anddepoeition of fibrinona matter 
or coagolable lymph on them, in inflammation of the interior of the heartf 
5. Pdypons concretions formed during life, occnnin^ chiefly in the disease 
jost named. 6th. Prflstematoral adhesions of the anncnlo-Tcntricnlar yalTca 
lo the adjacent parietes of the heart 7th. Dilatation of one or more of the 
orifices of the heart, with consequent inefficiency of the valves. 8th. Hjrper- 
trophy with dilatation of the rentridles, even though unattended by narrowing 
of the orifices ; bnt here the bellows-sound is generally intermittent, and only 
well marked at such times as the motions of the heart are unusually accderated. 
9th. A dilorotic or nenrous condition, the peculiar sound in question occurring 
during the presence of palpitations. 10th. Great and sodden debility fipom 
hamorrhage and other lowering causes. Dr. Hope, in a series of experiments 
p^ormed in conjunction with Dr. M. Hall, ascertained that the beUows- 
murmur, in coijunction with a rapid small pulse, can be produced at pleasure 
in the lower anunals by repeated abstractions of blood ; and it has here been 
•apposed to depend on a narrowing of the csrities and orifices, which thua 
eadeayour to adapt themsdyes to the diminished quantity of fluid circulating 
through them, and oonseqaentiy no longer bear a dne proportion to the great 
Teasels springing firom them ; and it has also been in part ascribed to the un- 
natural tenuity of the blood {, and to what is probably the most indispensable 
condition of all — the increased rapidity of its current caused by the spasmodic 
Tchemence of the heart's contractions; for, that a tendency to spasmodic action 
in all muscular parts is an ordinary consequence of extreme depletion, ia 
incontestable. Laennec, as is well known, supposed all these sounds, in eyery 
ease, whether in the heart or arteries, to originate not in organic lesion, but 
in simple spasm. This was, howeyer, to take quite too limited a yiew of 
their nature. It seems impossible to conceiye that the yarioos sounds oc- 
casionally taking place in the heart and arteries should eyer have been at- 
tributed to any tmng but a determinate physical cause, howeyer difficult it 
might be in particular instances to ascertain its precise nature. I^sennec, 

* Mach of what is here said on the sounds and motions of the heart is taken, with little 
alteration, from the article aUoded to abore. Dr. Copland, too, in his valuable Dictionarj, ap- 
pears to hare drawn largely and almost literaUj from the same source ; in one instance eren an 
orror of the press has been inadTertently retained. In alluding to this suUect we do not mean« 
in the sUgfatest degree, to censure the learned author for aTaillng himidf of ererr means of 
fkdlitating and accelerating the progress of his laborious and admirably executed undertaking ; 
tat mention it merely in order to establisji at least an equal right on our part to make use of 
the prodncto of our own prerions labour. 

t The bellows sound is a Tery frequent accompaniment of pericarditis also, and has nn^ 
rally been ascribed to the mere increase of action in the Tentricles ; but Dr. Hope, M. BouiOaud, 
and others, have shown that it really depends, in such cases, on the coexistence of inflammation 
of the internal lining of the heart, and the morbid changes in the valves and orifices just men. 
tioned. The ** bruit de frottoneot," or rubbing sound, afterwards to be qmken of, which de- 
pends on coagulable lymph elAued on the surface of the pericardium, might also, by the 
ucautions, be mistaken for the " bruit de souflSet.'* 

% This thinness of the blood seems to be a very important element in the production of in- 
organic murmurs. Thus it is almost solely in anemic and dilorotic individuads, that tbe venous 
murmur already alluded to occurs. The tone and accidental decree of tension of the parietes 
of the vessels, and the state of the norvons system, ^>pear also to nave a great influence m thdr 
pro duction. 

It is a remarkable fiu:t, pointed out some years ago by Dr. ElUotson, that it is invariably 
dming Uie ventricular tysMe that such cardiac murmurs as are independent of organic disease 
occur « for in the diastole no regurgitation can take place through the healthy semilunar .valves, 
and the onward current setting iathrouffh the auricular valves is too feeble for the production 
of sound. Dr. Hope's experience not only confirms this fact, but leads him still iVirther to Umit 
the occurrence of murmurs of this species to the aortic orifice. On the latter point, however, 
h« is St variance with some other observers. 
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Indeed, has been taonted with referring them merely to *< a peculiar modi« 
fication of the innervation,'* bat his context shows plainly that this was 
considered only a link in the chain of causation; the immediate condition 
necessary fbr their production being obvionsly a contracted or otherwise ob* 
stmcted or altered state of the parts concerned, which, firom the frequently 
intermittent natore of the phenomena, he supposed ordinarily, as just men- 
tioned, to be the result of spasm, or of a yibratory or intermittent action, such 
as produces the " bruit museulaire " already alluded to. 

In nearly all the cases enumerated abore, an increase of fiicticm in rei^iecl 
either to the onward or refluent current, originating in disproportionate size, 
irregularity of form, roughness or obstructing substimces in the orifices of the 
heart or in the -vessels, is probably the chidT source of the phenomenon in 
qoesdon ; its proximate eanse consisting in a tremulous motion in the solid 
parietes of these parts, and a rippling eddying flow in the fluid within them : 
soch at least are the principal conditions requisite for the production of sound 
in other hollow sonorous bodies. 

It might appear at flrst sight very difBicult, if not impossible to ascertain, by 
means of these abnormal sounds which of the oriflces of the heart, if any of 
them, is diseased ; for though the murmur may be coincident with the ven- 
tricular contraction, it may depend either on the rush of blood ihrou^^ a dis- 
eased aortic or pidmonary orifice, or on reflux through the auriculo-ven- 
tricular openings, or both ; and if on the other hand it coexists with the diastole 
of the Tentride, it may originate either in reflux through the former openings, 
or depend on a morbid alteration of the latter, or in both conjointly.* Attention 
to the situation in which the murmur appears loudest or nearest, and its re- 
lation to the pulse, will howeyer commoidy greatly fdd us in forming a dia- 
gnosis Thus, if it be most intense over the apex and middle of the yentrides, 
we may conclude that it originates in one of the auriculo-yentricular orifices 
(generally that cf the left side), and that it is caused by the entry of blood if 
it anticipate the pulse, or by the r^ux if it coincide with the same. Again, if 
the wiATrinmni intcna^ of the sound be higher up, as in the upper half of the 
sternum, i. e. in the region corresponding to the sigmoid yidyes and com- 
mencement of the great yessds, we may gather that Ihe obstruction exists in 
the orifice of one St the great arterial trunks, most probably the aorta and 
almost certainly so if it be loudest to the right of the mesial line,-— de- 
pending, if coincident with the first sound of the heart, on the onward wave 
of blood ; if with the second, on the reflux ; and if continuous, on botfa-f The 
history of the case, the inyestigation of the general and local symptoms, thdr 
degree of intensity, permanence, or yariability most never be overlooked in our 
endeavours to ascertain its seat and nature. But to this subject we shall have 
occasion to recur when we come to treat of endocarditis and its organic con- 
sequences, valvular disease, narrowing of the apertures of the heart, as well as 
of the functional disorders of the organ. 

' A bellows sound is sometimes produced by the action of an enlarged heart 
against the portion of lung interposed between it and the walls of the chest, as 
has been noticed by Laennec, Hope, Law, and others. It has been suggested, 
by a recent anonymous writer in the BritUh and Foreign lUvieWt that the 
seat of ccnnpression in such cases may be ** one or more of tiie larger bronchi^ 
and that, when considerable, the impediment to the entrance of air into the 
corresponding portions of the lung is sufficient to produce a succession of in- 
terrupted rushings <^ that fluid during the efforts of respiration, which are not 

* These dlfflcalties have been recently irreatly diminished by the' labours of Dr. J.C.B. 
WlUiams, and also by thorn of Dr. Hope, detailed in the last edition of his '* Treatise on the 
Umrt." 

t It is highly probable, as suggested by Dr. WiUiams, tiiat the intermitting regurgitant mur- 
arar in the heart, occurring more cfpeoally in nenrous patients and young females, may be 
eocBsknally connected withirregular action of one or more of the columnse camese ; In oon- 
aeqaenoe of which, some of the tendinous chords passing into the aurlculo-ventricular Talrea 
mn not drawn uixm exactly in the same d^ree with thor fellows, a chink admitting of reflu- 
CQce of the blooa being the necessary consequence. . 
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to 1)6 distingaislied as sonndf from thoae depending on the heart itself," till 
ire 'cause the patient to hold his breath, when it immediately disappears, and 
the tme nature of the case becomes apparent. *' Its existence on the right 
side or the left, its affecting the npper or lower lobes of one or both Inngs, 
may assist our condosions as to which nde of the heart is principally affected, 
interrupted respiration, voice, and cough are necessarily propagated in the lobe 
where tiie ramifications of the compressed bronchi terminate ; and diminished 
respiration, with accumulated bronchial secretion, are among some of its se- 
condanr effects.".* 

A mriOing vibratory teiuaiion is sometimes imparted to the hand whea 
firmly applied to the pnecordial region. To this phenomenon, first noticed 
by Conrisart, and by him supposed dia^ostio of narrowing of tiie aortic 
orifice, Laennec gave the titie of **fremis8ement cataire," or purring tremor^ 
from its similarity to what we feel on touching the back of a cat in the act of 
pnrrinff. A sensation of the same kind is experienced on touching various 
bodies m strong vibration, as the outside case oi an organ, for example, while 
the instrument is played upon $ or the larynx of a person who is singing or 
speaking loud ; or an aneurismal varix. It is very analogous to the sensation 
occasionally produced by the friction of the opposing surfigices of the pleuift 
when rendered rough by concrete lymph, or to that felt in some cases of em- 
physema of the lung. 

A similar thrill often exists in the arteries also, sometimes simultaneously 
with that in the heart, but occasionally quite independent of it. In both it 
seems to originate in augmented friction, caused in tiie one ease by contraction 
or obstruction in the onfices of the heart, and in the other by a partial or 
local diminution of caliber or impediment in some of the arterial tubes. In both 
instances it is commonly accompanied by the beUows-murmnr, generally of a 
grating character, and acknowledging an identical origin. Ossification of 
the valves, espechdly of the left side of the heart, and of the fibrous rings 
from which they spring, is A very frequent, though by no means the inva- 
riable, cause 4>f this jarring sensation. Laennec, though well aware of its 
frequent coexistence with organic lesion, yet as he observed that the connec- 
tion was not invariable, conceived that its immediate source must be of a spas* 
xnodic nature ; and even BouiUaud admits that in many instances no perma-- 
nent cause of narrowing is demonstrable, and confesses that we have not yet 
attained to a satis&ctoiy knowledge of all its possible causes. One, however, 
in addition to those Jibove mentioned, about which there can be no doubt, 
consists in friction of the opposed surfiuses of the pericardium when coated 
with an irregular layer of lymph, as in a certain stage df pericarditis ; and here 
the thrilling tremor is accompanied by a grating or rustling sound (the ** bruit 
de frottement," rubbing or Ixhand-Jro sound, synchronous with the actions of the 
heart) ; and sometimes by a creaking sound, which has been well compared by 
Collin to that produced by new leatiier in a shoe or saddle, and is obviously 
connected with a certain degree of firmness and tenacity in the false mem- 
branes lining the infiamed surfiices. A rough ossific deposit projecting on 
the outer sui^e of the heart has Ukewise been known to give rise both to the 
tremulous fisel, and to a harsh scraping sound. The pericardial "bruit de 
fit>ttement " is distinguishable from a similar phenomenon taking place on the 
surfkce of the lungs in pleurisy and emphysema, by being synchronous with the 
motions of the heart: it is generally strongest in the systole, and may be dis- 
criminated from diseased valvular sounds by being dr^ised over a larger 
surface. 

* The mechanical influence of tlie heart or great vesMU on the lungt, In the healthy itate. 
Is exemplified in the phenomenon described bjr Dr. M<Hlison under the title of ** the psumonle 
pulse,*' which consists in the expulsion of a certain quantity of air flx>m the chest synchro- 
nously with each contraction of the heart, as ascertained by mtrodudng a bent glass tube into 
the nostril, and obserring tliat, even while respiration is suspended, the fluid m the cunre of 
the tube moves backwards jud forwards near a third of an inch with each beat of the pulse. 
He ascribes it to the compression of the bronchial ramiflGations by the diastole of the nulmo^ 
DAry arteries which run alongside of them. 
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Disordered Motions of the Heart. 

^e heart is liable to various irregularities in its action ; amongst these are 
to be reckoned double or triple impulse, depending generally on spasmodic and 
partial contraction of theyentrides, and perhaps occasionally ^o, though rarely* 
on the diastole of these same cavities, when morbidly dilated (back stroke of Dr. 
Hope), or, more rarely still, on the transmission of the auricular action. * It i9 
subject likewise to intermittenoe ; to inequality in the strength of successive 
beats ; to diminished energy, under the influence of lowering causes both moral 
and physical, obstructed pulmonary circulation, over-distension, and thinning or 
softening of the organ itself; and, on the other hand, to sudden or gradual and 
great increase in the force and frequency of the pulsations, which may be so 
violent and tumultuous as to give a disagreeable impulse to the ear of the ob* 
server, shaking the whole frame of the patient, and even the bed on which he 
lies, and being attended with a distressing internal consciousness of their 
presence. The more permanent these and other deviations from the natural 
condition may be, the more gradual in their supervention, and the more inde- 
pendent of extraneous exciting causes, the greater room is there to apprehend 
that they originate in organic disease of the heart The power of diagnosti- 
cating morbid states of the heart's sounds and motions, necessarily implies a 
correct acquaintance with their natural states, and with the degrees of variation 
in di£E<erent individuals, consistent with health ; for the loudness of the former, 
and the extent and energy of the latter, are susceptible of various shades of 
difference within this limit. 

The extent of surfisMse over which <A« shock of the heart is felt, varies much 
in different morbid conditions : thus in cases of great hypertrophy and dilata* 
tion it may be perceptible over a space of five or six inches square, its force 
1)eing at the same time augmented, and its action assuming a slow, heaving^ 
irresistible character, in proportion as the former morbid condition prevails ; 
and being, on the other hand, diminished in proportion as the dilatation is of 
a passive nature. In concentric hypertrophy, on the contrary, or that in 
-winch the thickening takes place at the expense of the capacity of the cavities, 
the extent of impulse is scarcely, if at all, ^ater than natural, though the 
i^ock thus circumscribed becomes very forcible and hammer-like. In cases 
where close adhesions have been contracted between the heart and pericar- 
^um, and between this latter and the adjacent lungs and parietes, the place 
and extent of impulse are, as we have already seen, less affected by posture, 
and the different states of the chest in expiration and inspiration, than in the 
natural condition. Again, when fluid exists in large quantities within the 
pericardium, whilst the impulse is greatiy diminished, the points in which it 
IS felt at successive moments are often very variable, the organ being no 
longer in any degree restrained or directed in its movements by the envelop- 
ing sac. Of extraneous circumstances, modifying the extent and situation of 
the heart's impulse, this is not the place to speak. 

A palpitation is a beating of the heart disagreeably perceptiMe to the 
feelings of the patient, the pulse being commonly more rapid than in the 
natural state, and occasionally unequal in respect to strength and frequency. 
Palpitations are often not only felt, but heard also, by the sufferer, and this 
more especially when in the lying posture. Tet sometimes, even though the 
ptdse may be very quick, and the palpitation greatiy complained of by the 
patient, no increase of impulse is felt on applying the hand to the pericar- 
dium ; and here, particularly if there be considerable morbid augmentation 
of sound, dilatation of the ventricle may be suspected. If^ on the contrary, 
during the palpitation, the ear of the observer be thrown up very forcibly and 
over a much greater extent than naturally, hypertrophjr is indicated, even 
though the pulse should be small and feeble. The stethoscopic examination, t<> be 

* The realitj of tfaii last cwmo, though advocated Iff high authoritiet, If •tin liable to Mine 
doubt. 
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irorthy of trust, must, howerer, be made neither when the circulation is tem- 
porarily excited under the influence of mental emotion, or by some extraneoos 
eanae, as imunial exertion, febrile excitement, a stimulant diet, or overloaded 
stomach; nor yet wImu the patientfs stren^ is greatly rednoed by depletion, 
inaniti<m, depressing passions, or ^iproachmg dissolution, or eren by the kmg 
oontinuaDce of the attack of palpitation, or of a fit of difficult breathing ; as 
at such times the beat of the heurt, eren though the organ be decidedly en- 
larged, may yet from exhaustion scarcely be felt When hypertn^hy and 
dT'Mfi*^**" coexist, the impulse and sound, and the extent in which they may 
be pereeiTed, are all simiUtaneonsly incraued. 

To the snl^ect of palpitations of the heart we shall afterwards recur, when 
it wUl be seen that in the great minority of instances th^ are of a nenrous or 
qrmpathetic origin, and altogether independent of organic disease. 

The irrtgmkuriiy of the hearft rhffUim has regard to the relative dnratioin of 
thcfirst and second sounds, and also to the occasional recurrence of the first 
ioond within less than the regular or equable time. Such irregularity may 
exist with <» without palpitation ; that is, as we have seen, with or without a 
consciousness of the heart's motions. An occasional ventricular contraction 
may be shorter and weaker than the adjoining ones, in consequence of which 
the period of silence will be longer, and the idea of intermittence erroneously 
suggested, the whole time of the beat or complete revolution of the heart not 
being really greater than usual This was thought by Laennec to occur 
mosdy in cases of dilatatioa. On the other hand, a ventricular contraction may 
here and there be much longer than ordinary, so that the first sound entirely 
obscures the second : diis is met with as a permanent phenomenon chiefly in 
eases of conmderable hypertrophy in which the systolic sound, though dufl, is 
commonly long drawn out Fmally, there may be a premature reiteration, or 
a reduplication, of the ventricular contraction, by which likewise the second 
sound may be masked. Here, if "the second wave thrown out from the heart 
be lar^ enough, we shall have a dicrotous pulse, otherwise there will be an 
intermittence in the arterial pulse as compared with the pulse at the heart 
Such cases are supposed by Bouillaud frequently to depend on narrowing of 
the orifices, or on valvular disease preventing Uie speedy filling of the ven- 
tricles, which cavities consequently contracting on an inadequate supply are 
immediately obliged to repeat their action in order to complete their task. 

The second sound has occasionally appeared to COTuuence, as it were, pre- 
maturely, cutting short and obscuring Uie first ; and in some very rare in- 
stances Laennec thought he had heard the second sound twice or thrice 
reiterated with great rapidity. Now though his theory of this sound, and 
consequently his explanation of these cases, were incorrect, yet the facts 
themselves, having been recorded by an observer of such acknowledged accu- 
racy, are not lighUy to be passed over or discredited. As he has added, in re- 
gard to the latter class of cases, that they occurred in every instance in connec- 
tion with ventricular hvpertrophy, it is possible that the sounds heard may have 
been but the reduplication of the first sound already alluded to. A repetition of 
abortive ventricular contractions might readily give rise to such a mistake as 
he committed in their explanadon, espedaUy when the jets of blood propelled 
from the heart were too inconsiderable to produce corresponding pulsations at 
the wrist If reiterations of the second sound ever really take place, we see 
no other way of accounting for them but to suppose them to depend on the 
diastole of tiie ventricles, and that this is efPected convulsively, or by a suc- 
cession of partial or incomplete movements : now this would imply, obviously, 
either a power of active muscular expansion in these cavities, the possibility 
of which, though not yet satisfkctorily made out, we are not prepared alto- 
gether to deny ; or else a graduated or intermittent yielding of the contracted 
muscle to the force of elasticity. 

In contrast with the various cases mentioned above, there is another class in 
which the natural double sound of the heart seems altogether absorbed in a 
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single prolonged beUows-mnrmur. Yet eren here, sometimes, a diyision can 
be effected, as Bonilland has remarked, and the murmur answering to the 
seeond sound made to appear distinct firom that fq>pertaining to the first, hy 
redadng the fiequency of the poise by digitalis or other means ; or occanon- 
ally by merely remoTing the stethoscope to some distance f^om the point where 
the blowing sound is most intense. In cases of extreme delnlity, howerer^ 
the second sound is entirely and in all situations inaudible, as we haye already 



IniermitteHoe of the heart-pulge. As the term irregtdarity has Fegaid to the 
actioHs of the heart in respect to their being prolonged, shortened, interfering, 
or anticipating; so, nUermittenee refers to an occasional prolongation of the 
period of repose or silence beyond the regular or equable time. Here, though 
the first and second sounds may retain their due relation in respect to 
strength and duration, the rhythm is, notwithstanding, broken through. The 
intemiption may be equal to, superior, or less than, the ordinary period of a 
eomplete revolution of the heart The intermittence of the pulse at the 
wrist is, however, no proof of intermission at the heart, as it may depend 
merely on an occasiomd feebleness of the systole, some of the ventricular con- 
tractions being performed with too little energy to make themselves perceptible 
in the remoter arteries. Hence the distinction into true and fiilse intermis- 
sions. The latter, as well as the former, are very common in old people, 
ceasing, in some cases, on the supervention of slight iUnesses, especially of an 
inflammatory kind ; whilst in others, on the contrary, it is only under such 
circumstances that they make their appearance. In persons in the vigour of 
life, their occurrence, more especially during palpitations, was considered by 
Laennec almost as decisive proof of the existence of disease of the heart, and 
more especially of hypertrophy of the ventricles. Our own experience has not 
led us to acquiesce in ihe justness of this observadon, having met with numerotis 
instances of intermitting pulse in young persons without any reason to believe 
in the presence of organic disease. 

The arterial puUe, Into this intricate subject we cannot afford space to enter 
lolly, and must therefore confine ourselves to the notice of a few points of 
peculiar interest in regard to it. 

The poise, which is only incidentally mentioned by Hippocrates, who 
seems rarely to have drawn his indications from it, had its importance first 
doly appreciated by Herophilos. ffis opinion as to its practical value does not, 
however, appear to have been universally adopted by tiie ancients, for Celsus 
speaks very slightingly of it, as liable to so many sources of error, in respect 
to age, sex, idiosyncrasy, &c, as to render it of little avail as a means of dis- 
tinguishing disease or directing its treatment. To GkJen, who made it a 
subject of peculiar study, and who enlarged to an extravagant degree on its 
value and niceties in several express dissertations, may perhaps be traced the 
unmeasured confidence which has been bestowed very generally on the puke 
as a ground of diagnosis, prognosis, and management of disease down to our 
own day. The Chinese have even outdone the nations of Europe in regard 
to the attention bestowed on the pulse, believing that by it we may not only 
detect the presence and nature of a disorder, but also decide in which of the great 
cavities, and on which side of the body, it is situated. Harvey's discovenr of 
the circulation, whilst it gave no support to such extravagant pretensions, fixed 
the real value of this sign on a firmer basis than ever. The invention of the 
pulse-watch by Sir John Floyer first enabled physicians to indicate, with 
accuracy, the degree of frequency of the circulation.* Various futile or fan- 

* The natoral palae of-^the adult male, in a state of health, may be stated as varying between 
60 and 70 nolsations in the minute; that of the female on an average being about ten beats 
higher. In disease, the deviation from the healthy standard is often venr remarkable : thus. 
If. Piorry has observed so few as 17 beats in a minute; and we have, on the other hand, dis- 
tin^T ooanted as many as 900 beats in one stage of a ease of acute bydrooephalns ; and Frank 
a similar number in a case nH inflammation of the great vtHiet near the heart of an adult. 
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dftil distinetioni in ih» polie were enlMeqiiently attempted to be estaUkM 
bj Solano^ Fooqnet, and Bordeo, but thej nerer leem to faaTe attained to muk 
credit in this eonntry. Dn. Heberden and Falconer, two of our priaa|d 
writers on the salgect, fell, indeed, into the opposite extreme of eonlJiring sttn- 
tion almost exclusively to the frequency of the pulsations, aa if this were tke 
only oironmstance respecting which we can form a determinate noticMi, or atkat 
the only one as towhich we can fbel certain of its bong appreciated exactly aliks 
by different individuals. The investigations of Laennec have i»tyved ma- 
ftctorily that this view is too limited; and shown, at the same time^ that nn^ 
Taluable information may be obtained by comparing the poise aa felt at Ae 
beart with its condition in the more distant artenal branches. The attempted 
distinctions of Stahl between the quick or short and the fi^eqnent polse^ sad 
between the slow or prolonged and the rare pulse, are now Imown to be wdL 
founded, though opposed originally by the high authority of Hoffinann. Ths 
frequency and rareness of the pulse depend on the number of complete rero- 
Intions performed by the heart in a given time $ — its quickness and slownen 
on the time occupied in each ventricdar contraction, if we refer to the heait ; 
but partly also on the tone of the arteries, as indicated by the degree of their 
yielding, and the speed with which they react on the blood ii^eeted into than, 
jf we rdfer to the pulse in the remoter parts of the system. 

The state of the pulsations at the heart was justly held by Laomec as 
constituting a better index of the degree of danger in a disease, as well as of 
the appropriateness of depletion, and of the lei^;th to which it may be car- 
ried, than the arterial pulse. In disease of the heart, for example^ the latter 
may be very feeble, whilst the former by its violence justifies the nse of 
the lancet It was a rule with him that we may bleed fearlesalj, however 
weak the pulse at the wrist, provided the contraction of the Tentricles be 
energetic ; whereas, if the heart's action, on the contrary, be feeble, whatever is 
the state of the arterial pulse we must abstain from the use of this nonedy. 
The doctrine of the artenal and capillary action being to a considerable degree 
independent of that of the heart, which has latterly met with many able ad- 
vocates, was the fixed creed of Laennec, who thought it was in a manner proved 
by the very different effects of venous, arterial, and capillary depletions. The 
insulated occurrence of the bellows-murmur and purring tluill in arteries was 
likewise adduced amongst the evidence of this independent action. 

The character of iSke arterial pulse depends, as Dr. Williams remarks^ 
'ointly on the mode of action of the heart, on the quantity of blood in the 
system, and on the state of the arteries themselves ; and necessarily varies with 
changes in each of these elements. (Afedl Goz.) The number of pulsations 
at the wrist can obviously never exceed that at tixe heart, but may, as we have 
seen, sometimes foil much short thereof, viz. where some of the ventricular 
contractions are so weak and incomplete that the impulse given by them to 
the blood is lost long before reaching the more distant arteries. Ag^n, when 
the action of the heart is greatly reduced, as in the state of syncope, the 
radial pulse may, for a time, be even entirely extinct In violent palpitations, 
moreover, the arterial pulse may be quite feeble, and indicate that the action 
of the heart, though so vehement and tumultuous, is really inefficient Hence 
the obvious importance of exploring the pulse nmultaneously in the two sitn-> 
ations indicated, in order to obtain a correct idea of the real state of the cir- 
culation as a whole. 

That the character of the pulse is in a conspicuous degree dependent on the 
mode of action of the central organ of the circulation we have proof in its be- 
coming sharp when the contractions of the heart are abrupt, as happens especially 
in states of nervous irritation, or infebrileconditionswhen complicated therewith. 

We bare read moreorer of instancef where a ttfll greater number of puliatloni was noted within 
the same wpace of time. Dr. Grares speak* of the lingular case of a lady, whose polae^ whidl 
vras only 38 in amfaiate, did not become acoelerKted dixring febrile iUnewet*. 
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Xn aethre infliainiiiat.ifln it eomiaonly p onBCfl sea, in addition to eharpneai, a marked 
idcgree of strength. Organic afTectioofi of the heart are^ aa we, should expect, 
^^nliarly c^iahle of influencing the puke. Active enlargement of the organ, 
. vluaa unaooompanied by any very great obstruction of the arifices or inadeqwM^ 
4iSih» valvefi^ generally giyea rise to a full pube, which will be hard in pro- 
portion to the tenaion of the coats of the arteries. If the hearty on the oth«r 
JbJUBd, be dilated, and its walla thinner than natural, thepnlse maj be abrupt or 
Abar|>, but not strong, and is generally slow of reaching the distant arteries. 
Jts sue wiU vary with the state of the arteries and the quantitj of blood. In- 
^tfioiisney of the mitral valves, admitting of regurgitationt tends to deprive the 
pidse, which is in such cases generally very irregular, of part of its fidness and 
strength. Imperfect aortic valves, from Uie same cause, give a jerking or 
BPomentary character to the impression of the pulse against the finger, and at 
the same time render the onward motion of the arteriaJl wave, as hai been re- 
marked by Dr. Corrigan, peculiarly visible j for the column of blood, though 
loiten expelled with great force, in c<Misequenee of the fiequently coexisting 
liypertrophy, is yet, from the inadequacy of the valves, not sustained daris^ the 
'natural period, so that a portion of it almost instantly fiiUs back into the ven- 
tricle, and thus e&ces in a moment the dilated tortuo^ty of the vesseL In 
<»8e8 of narrowing of the left aariculo-ventricular orifice, the pulse is for the 
jBOSt part not only small, but peculiarly irregular, and it is in this form of dJs- 
jease that we liave veiy often, as pointed out by Mr. Hodgson, two beats at 
tibe heart for one at the wrist ; boUi of which circumstances are ascribable to 
it *. tJie imperfect supply of the left ventricle with blood. Narrowing of the aortKS 
^J .tcffifice, if considerable, must necessarily diminish the force of the pulse, but; 
unless existing in an extreme degree, it may still be possessed of much luurd- 
sess. (Williams, ioc, ct/.) 

Of the influence of the quantity of blood on the pulse, we have a striking 
0zamide in cases of plethora, in which it is distinguished by its fiilness as 
well as strength, unl^ where, from over-distenuon or some other cause, the 
action of the heart is temporarily oppressed ; and, even here, bloodletting will 
often immediately lead to the development of its true character. Again, loss of 
blood in ordinary cases renders the pulse softer and less firequent ; but if car- 
ried to excess, or performed in particular states of the system, such as exist 
in nervous or chlorotic indi vidusds, it seems to exalt the irritability of the heart, 
and consequently renders the pulse more rapid and sharper ; but even then it 
Ttnll have a quick jerking or bounding character, without fulness or permanency 
under the finger, sufiBiciently indicative of deficiency of blood in the vessels and 
abnq>t systole of the heart 

The state of the arterie6,in respect to tone and elasticity and thickness of pa- 
cetes, necessarily exercises a considerable influence on the pulse. When they 
are large and yieiiding, supposing the heart to be acting with its ordinary rigour, 
the pulse will be full and soft; When, on the contrary, they are contracted and 
^nse, it must be hard and snoialL The tone of the arteries, or their contractility, 
is notably modified by temperature and hygrometricity, being augmented by a 
eool dry atmosphere, and diminished by the opposite conditions. Where the 
eoats of the arteries, as in the aged, are rigid, the impulse given to the blood 
by the heart will be transmitted with little modification ; whereas if the arteries 
are thin, elastic, and imperfectly distended, they must tend to reduce its hard- 
ness and foice, and retard its progress, and, if any of the pulsations be particu- 
larly weak, to obliterate them altogether. In inflammatory conditions of the 
system, in consequence of the increased tension of the arteries, the pulse in the 
extremities is almost synchronous with that in the heart ; whilst in debilitated 
states, on the contrary, in which the vessels participate, the transmission through 
the relaxed arterial tubes is much slower, and consequently the interval 
between the pulse in tlie two situations just indicated is remarkably augmented. 
The state of the capillary circulation is likewise to be taken into account 
amongst the circumstances capable of modifying the arterial pulse. An artery 

Toi»in. T 
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Tmiiiiiig to flm inflamed part throbs with mnisiial Tehemenee, and seenu to 
participate with its uhioute ramifications in a state of exalted action. The 
condition of the Teins and capillaries often, moreover, throws mnch light on the 
state of the general and pulmonary cirenlation, and should atways be carefblly 
investigated. A swollen state of the venous trunks, and pulsation in the jugular, 
frequently point unequivocally to over-distension of the right side of tbe heart, 
and imperfect action of the tricuspid valves ; whilst a general overloading of 
the capillaries with arterial or witii venous blood, which displays itself so p^ 
cnliarly in the cheeks, conjunctiva, lips, and extremities, is likewise indicative 
of various states or stages of deranged or obstructed circulation, and remarkably 
characteristic of disease of the organs within the chest, and most particularly 
•o of organic affections of the heart 

The condition of the lungs, placed as they are between the ri^ht and left 
ndes of the heart, very materially influences the pulse. The numerical relation 
between the pulse and the number of respirations in a given time ma^ be stated 
in ^e healthy condition to be about as 4^ to 1. Dr. Hooker, in an interesting 
communication in a recent number of the Boston Medical and Stargical Jovm^ 
says that this is so universally true, that any great deviation from it may be looked 
npon as evidence of malformation or dis^we, provided there be no mechanical 
impediment within or without the body to the descent of the diaphragm. 'Where 
the rate of ihe respiration to the pulse is notably increased, it generally in- 
dicates some impediment to the aeration of the blood, either trom dmrder in th6 
air passages or lungs (pneumonia, csdema of the lungs, incipient phthisis, &cX 
mechanical impediment, or imperfect'ftmction of Uie organic nerves of the lung. 
In typhus and delirium tremens, on the contrary, the relative frequency of tiie 
respiration is remarkably diminished, which may be ascribed to the disordered 
condition of the brun and spinal cord, and impidred function of the motor in- 
spiratory nerves. The relation of the breathing to the pulse has also engaged 
the attention of Dr. Macdonnell, of Belftist, for many years ; but it is to be 
regretted that the result of his investigations, which were carried on on a very 
extended scale, have not yet been communicated to the public in a complete 
form. Some notice of them is to be met with in the reports of the medical 
section of the British Association for the year 1835. 

The obstruction of the lungs, as in severe and very extensive cases of pneu- 
monia and bronchitis, and of proftise pleuritic effusion, necessarily causes an 
overloading of the right cavities ; whilst those of the left side are inadequately 
supplied with an imperfectly arterialised^lood, and consequently contract for 
the most part with diminished energy ; under these circumstances the pulse, 
notwithstanding the presence of inflammation, will be comparatively soft and 
feeble, though it may occasionally have a certain degree of abruptness or 
sharpness about it which might by the inexperienced be mistaken for strength. 
It is accordingly a very general rule, that when the respiration is profoundly 
impaired the pulse soon loses its body and strength (IFtttranu). There is a pe- 
culiar state of the pulse, mentioned by Laennec, in which it remains for some 
time tense and full under the finger, and which seems, occasionally at least, to be 
produced by obstructiion of the pulmonary circulation, for it is felt in a very 
marked manner during a fit of coughing, and may possibly also be sometimes 
caused by a spasmodic continuance of the ventricular systole leading to an 
overloaded condition of the auricles, and consequently to momentary obs^ction 
in the capillaries, and an interruption to the onward movement of the arterial 
current. 

To prepare us for fbrming a just estimate of what constitutes in any given 
case a morbid condition of the pulse, we must be aware of the varieties to be 
found in the natural state, — varieties dependent partiy on the strength of the 
heart, and partiy on the natural constitution of the arteries.' Thus, persons in 
whom the arteries have thin and yielding coats, and are at the same time of 
large diameter, will (the action of the heart being moderate) ordinarily have 
a soft large pulse : if their caliber be small, as is frequentiy the case in females. 
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tbe pulse will be small and weak ; if the wallfi» on the other hand, be deficient 
in elasticity and very finn, as in the aged, the pulse will then commonly be 
liard and strong, as well in health as in disease, — a circnmstance which <^n 
takes greatly from the value of this sign as indicatiTe of inflammatory action, 
or particular diseases of the heart, in advanced life. 

The pulse is influenced not only by disease, temperature, age, sex, temper- 
ament, and idiosyncrasy, but also, and very remarkably, by moral emotions, by 
diet, by the recent takmg of food or other stimuli, by inanition, by narcotics, 
l>^ exercise, posture, sleep, and watching, and the period of the day, &c Gra- 
vitation manifests a decided influence on the pulse ; thus, for instance, as M. 
Piorry remarks, if a limb be raised into a vertical position, the beat of tiie artery 
becomes considerably feebler. Bryan Robinson, in his treatise on the Animal 
£oonomy, shows himself to have been fully aware of the effect of gravity on 
the motion of the blood in the vessels. The influence of exercise in raising the 
pulse exceeds greatly that of all other stimuli, and even of the most inflam- 
jnatory fevers. {Knox.) A full meal will augment the frequency of the pulsa- 
tions of the heart by from ten to twenty beats in the minute, according to the 
excitability of the individuaL The ordinary ratio of the pulse to the respira- 
tion in healthy adults is, as we have seen, as a little more than four to one r 
and variations in this relation afford valuable indications in disease.* The 
frequency of both fonctions is considerably reduced during sleep, which seems- 
to depend chiefly on the comparative cessation of aU voluntary muscular 
action. 

The effects of posture on the pulse, for the knowledge of which we are indebted 
originally to Dr. Bryan Robinson in the work already alluded to, and mora re- 
cenilj to the investigations of Drs. Macdonnell, Falconer, Knox, Graves, Nick, 
Mohl, Guy, &c, are very remarkable. The pulse^ is, for the most part, consider- 
ably more frequent in the erect or standing than in the sitting posture; and in 
this latter, again, somewhat quicker than when lying $ the average difference 
in the first instance being about double of that in the second. Thus, in Dr.. 
Guy*s experiments, after the deduction of all exceptional cases, the average dif- 
ference between the standing and sitting posture, the heart beating moderately, 
was about ten pulsations ; between sitting and lying, about five ; and between 
standing and lying, about fifteen. The difference depends on, and is directly 
proportional to, the muscular effort exerted in the maintenance of the respective 
E/ postures. It becomes greatly augmented in cases of debility and fever; and 

>.i increases in a very rapid ratio whenever the circulation, whether flrom disease 

r: or exercise, is much accelerated. It is, moreover, according to Dr. Knox, most 

conspicuous in the earlier parts of the day, reaching its maximum about noon, 
^' and Its minimum towards midnight. The excitabUity of the pulse in respect 

^ to other causes is likewise, when in a state of health, at its height in die morning. 

> Every one of snso^rtible nerves must have observed how very small a quantity 

of wine or animal food is sufficient to overheat and flush him at that time €i 
day. 

The strength of the pulse is greatest in the recumbent posture, so that the 
greatest strexigth and least frequency are attained simultaneously. Inverting 
the body, as Dr. Graves remarks, renders the pulse occasionally irregular, and 
weaker than when in the horizontal posture ; but he did not find it further to 
retard it On this latter point, however, his observations are at variance with 
those very recently made by Dr. Guy, in which the pulse fell on an average 
three beats (and in particular cases much more than this), on the body being 
sustained in a vertical position by means of a revolving board to which it was 
strapped. The writer last named has further noticed that the infiuence of 

* Pr. GraTM once met with a cue of fever in which, though the pulse was bat 60, the re- 
spirations were BO, in tbe minute : in another case, tbe pulse being 84, the respirations were 4*1 ; 
In a third, the pulse being 120, the respirations were no more than 12 : and he has made the 
general remark, that where the respirations are very numerous (40, for example), with a com* 
fkanitiTeky low pulie (80 to 90), a fatal result may generally be anticipated. 
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pottore it iomewhat greater in the male than in the female ; and in adnlt age 
than at a more yoathAil period. 

To all the above roles, as to the effiset of potition, there occnr manyexe^dmia 
the eansea of which have not as yet been fhlly explained. In some cases of 
disease of the organs within the chest, where the recumbent posture still fnrther 
embarrasses their action, we should expect to find them often infHnged npon, 
or eren reversed : so likewise, sometimes, where tomors or eflbsions within the 
abdomen are brought to gravitate more than nsoal on the thoracic contents. 
In advanced cases of hypertrophy and dilatation of the heart. Dr. Graves has 
ibond the poise very generally unaffected by posture ; and he suggests that 
where this exemption exists it mightperhaps be ascribable to the incr^used power 
of the muscle placing it beyond the influence of the ordinary causes of excite- 
ment, which, as we have seen, are most conspicuous in weaker conditions : and 
thus we attain to another criterion by which to distinguish organic from func- 
tional disease of the heart* 

Mr. Gorbam's tables of the pulse in inftncy and childhood show, in conformity 
with the results attained by Dr. Guy, that the effect of posture is mnch less 
conspicuous in young suljects than at a more advanced period. In in&nts in 
arms, who in every posture are chiefly dependent on exteznal support, and 
make comparatively little muscular exertion to maintain their position, this is 
just what we should expect In childhood, again, the mass of the heart bears a 
much greater proportion to that of the whole body than at a later age, and may 
therefore be supposed more independent of the influence of slight modifying 
causes, and better adapted by nature for ihe restless movement and constant 
change of posture characteristic of that age. Mr. Gorham's observations de- 
monstrate the curious fiu^ that the mean pulse of the new-bom infant is con- 
siderably less than that of a child some weeks or months old ; the average pulse 
during the first week being about 128 ; that between the first and fifth month 
about 148; from the fifth month to two years old, which includes the period of 
dentition, the pulse still keeps high, the mean being about 130 ; that from the 
second to the fourUi year about 112, and fh>m thence to the tenth about 107. 
The maxima and minima are, however, often very remote indeed firom the mean 
results: thus, during the first week of iiifimcy,out of forty-two observations, the 
maximum was 160, and the minimum so low as 96. The mean numbers are 
throughout much lugher than the corresp<mding ones given by Heberden ; but 
as the latter author does not mention the number of cases firom which his aver- 
ages were deduced, and seems even to have overlooked the fiict of the rise of 
the pulse subsequent to birth, his results appear less entitled to credit than 
those of Mr. Gorham. The subject is still, however, open to further investiga- 
tion. 

Venous ptdse. It has recentiy been asserted by Mr. Kin^ (CWs Hospital 
i2eporto) that by means of asphygmometer, consisting of afinecapillarymdex, made 
by drawing out a piece of seaung-wax into a thread, and affixed by a littie tallow 
across a superficial vein, so that about nine tenths of its length may project on 
one side of the vessel, tiie phenomenon of a venous pulse may in all cases be 
rendered obvious to the sight ; but most satisfiictorily so when repletion of the 
sanguineous system exists. The attempt to verify this observation has, how- 
ever, to our knowledge, totally fedled in other and very carefhl hands ; so that 
it appears still very doubtfrd whether, in the natural condition, tiiere is any 
appreciable pulsation in these vessels, save such as may occasionally be com- 
municated to them by an immediately suljjaoent artery. Tet, in certain morbid 
states of the circulation, an independent venous pulse has unquestionably been 
observed ; though, with the exception of the throbbing of the jugulars in disease 
of the right side of the heart, already alluded to, it has not yet been made out 
distinctiy what is the precise morbid condition of the circulatory system with 
which it is more peculiarly associated. The cases, however, in which it has 

* Dr. Graves's latest inyestlgatiQiiB ot this subject led hun to consider the law ot exempdco, 
fuaer such drcamstances, uniTersal. 
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chiefly occurred have generally been those in which there was pr«etemataralTehe* 
menee of the heart's action, either connected with disease in this organ itself 
ohstmction of the pulmonary circnlation, yiolent inflammation in some im« 
portant viscns, or, finally, with the irritatiye reacticm ensning upon excessive 
depletions; — and it has been variously ascribed to oreraction of the left yen- 
tride, and the forcible transmission of the wave-like motion of the blood tlm>ugh 
tilie capillary system ; to regurgitation from the right ventricle, and a retrograde 
impulse communicated through the substance of the valves of the tensely dis'- 
tended veins; and, lastly, to an independent action in these vessels themselves. 
It has most frequently been noticed m the upper extremities, and generally in 
females. 

In the instance recorded by Hombert (Mini, de VAcad, des Sciences, Paris, 
1704), the venous pulsation, which is stated not to have been synchronous with 
the action of the arteries, occurred in the paroxysms of asthma, in a case of pas- 
rive dilatation of all the cavities of the heart, and was supposed to depend on 
regurgitation taking place during the existence of violet palpitation. Dr. 
Davis met with the same phenomenon in a patient, in whom dissection is said 
to have discovered nothing but a slight degree oS hypertrophy of the left ven- 
tricle (Dub, Hosp. Rep* voL iv.). Dr. Elliotson, in a note to Humenbach's Physi- 
ology, speaks of having seen the veins on the back of the arm and forearm pulsate 
in unison with the arteries, iu a young female labouring under a chronic catarrh* 
in which the paroxysms of couching were very violent. The same appearance 
has been noticed by Dr. Ward, m the same situation, in a woman who was much 
debilitated by a misearriage, and subsequently by large depletions on account of 
an incipient pneumonia; and he supposed the pulsation in question to have de- 
pended " on excessive reaction of the heart, pushing the thin and impoverished 
blood through the capillary system straight on into the veins.*' {Land, Med, Gnz* 
June 1832). A distinct pulsaJion correspcmding to each stroke of the left ventricle 
was observed by Dr. Graves in all the veins on the back of the hand in a case 
of pneumonia, in which the action of the heart was peculiarly vehement; and 
also in a female labouring under acute peritonitis. He was unable to decide 
whether the phenomenon originated under the direct influence of the heart, or 
in an independent action in &e coats of the veins themselves. (Ibid, Z2J1, 1831 ^ 
and also in Dub, Med, Joum,^ Sept. 1834.) 

A more detailed account of a case of the same kind, which appears to have 
been examined with great care both during life and after death, U given by Mr. 
Benson in the Dublm Medical Journal for November, 1835, to whose able 
p^>er on the subject we are indebted for most of the above &cts. The patient 
who had long laboured under symptoms of enlargement of the heart, was a 
female of intemperate habits and advanced age ; and the pulsation was con- 
fined to the jugulars and to the veins of the upper extremities, which were re- 
markably tense and prominent; and it followed, by a minute but distinctly 
i^preciable interval, the diastole of the radial artery. Though the arteriiU 
tradse was very feeble, that in the veins was quite obvious to the sight ; and some 
mdividuals, who examined the patient, thought they could also feel it It mm 
ascertained that the valves of the veios acted perfectly, and that the pulration was 
interrupted when pressure was made on the brachial artery ; and also that it 
disappeared temporarily after practising depletion. On dissection, the heart 
was found of double the natural size, chiefly owing to the greatly dilated sod 
hypertrophic condition of the right ventricle ; the orifice of communication with 
the auricle was much enlarged, and the corresponding valve in part cartila- 
ginous. The mitral and aortic valves were encrusted with calcareous matter, 
and the left passages thus very considerably narrowed ; whilst the ventricle a£ 
this Side, though enlarged, was apparently not increased in power, its walls bm|p 
pale and soft. Nothing peculiar could be detected in the vessels of the ano, 
and there was certsdnly no unnatural dilatation of the capillaries, as it was at- 
tempted in vain to force a fine injection from the arteries ioto Ihe veins. Mr. 
Benson ascribes the nnusnal pulsation in this case, with much probability, to 
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Teguigitatioiis from the right yentricle, a retrograde shock being thus cominu- 
nicated to the coloinn of fluid in the distended veins, by the very violence with 
which their valves were thrown up ; whilst the circumstance of its succeeding* 
bv an appreciable interval, the pulse in the arteries, is attributed to the more 
yielding nature of the structure of the former vessels. The obstructed con- 
dition of the orifices of the left side of the heart, and the consequent weakness 
of the pulse, certainly render it unlikely that the venous pulsation should have 
been continued through the capillary system ; whilst the influence of pressure on 
the great artery of ue limb, already noticed, may have depended on the di- 
minished tension of all the veins so caused, and ttie consequent nentralisation 
of the reflex impulse. 

Geneilal Obsebyationb or Diseases of the Heart. 

The term ** disease of the heart *' stood in times past, with many members of 
the medical profession, as it does still with the public, for an uniform and general 
sdfection of this organ, of an utterly intractable and necessarily ftital nature. 
More accurate investigation into the symptoms and progress, and still more into 
the morbid chances of structure, presenting themselves in the individual cases 
passing under this titie, has eventnallv proved how erroneous is the above con- 
ception in all its parts. Disease of the whole heart is scarcely ever met with. 
As there enter into the composition of this organ examples of most of the 
tissues which are to be found within the body, and as its mechanism is of a 
complicated nature, it offers, like other parts of high and varied organisation 
and energetic action, many points for the origination of disease. This gene- 
rally mamfests itself first within the limits of a single tissue, more commonly 
the inner or outer lining of the organ, or its muscular walls ; and even when 
it comes at length to alter the size and form of the organ, the relations of its 
eavities, the orifices of communication and the valves which surround them, 
these parts are still found to be affected in veij different degrees. The right 
and the left sides, too, are very rarely compromised to the same extent, and even 
the two cavities of the same side scarcely ever suffer equally. 

Some of the most violent, painful, and, if unchecked, often most rapidly ftttal, 
diseases of the heart are, as we shall afterwards see, of an inflammatory nature. 
These, when neglected or imperfectiy subdued, if not fiital in their earHer 
periodiS, generally give rise to such organic changes as are comparatively littie 
within any other than the palliative influences of medicine. Same of its affec- 
tions, again, often apparentiv originating in a very chronic species of inflam- 
mation, come on insidiously from the first in the form of a gradual deposition 
of morbid matter, generally of a cartilag^ous or osseous nature, occupying 
more especially the apertures of communication, and the most moveable and 
delicate portions of the interior mechanism, which, by throwing obstruction in 
the way of the blood, and compelling the organ to increased exertion, leal 
to morbid development of the mnscular tissue, to distension of its cavities^ 
or more frequently to both. In other instances, nmilar changes of dimensions 
seem to ensue merely upon excessive action and consequent over-nutrition of 
the organ, often evidentiy the result of habitual undue excitement of a moral 
or physical nature. An opposite class of cases, of rarer occurrence, are charac- 
terised by a wasting away or softening of the heart, a loss of size and power, 
which seem for the most part to have their source in general or constitutional 
causes. In a very large number of instances, agun, the deranged action is 
happUy merely of a ftmctional nature, depending on a peculiar condition of the 
nerves of the organ, or that of the system at large ; or, it may icj on the reac- 
tion of some of the other viscera; and it is here, under &vourable circum- 
stances and judicious management, for the most part susceptible of great alle- 
Tiation or complete removaL 

From these general views, the importance of accurately discriminating the 
Tarious disordera to which the heart is liable will, we trust, sufBciently appeal^ 
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The means by irliich their diagnosis firom each other, as well as from diseases 
of other organs, is to he attempted, are of two kinds. Ist, the local or physical 
signs i and 2d, the general symptoms. The local signs &11 under the cognisance 
pf one or other of the three senses of sight, tonch, and hearing, and more espe- 
cially of the two last. By accurately inspecting the precordial region, we may 
become acquainted with enlargements and ch^ges of form in this part of the 
chest, depending on considerable effusion into the pericardium, or great aug** 
mentation in the size of the heart ; and are likewise sometimes made aware of 
the existence of vehement cardiac action, by the visible heaving of the corre* 
sjponding parietes, and the shaking of the vestments, at every pulsation. A 
dmapling or depression of the epigastrium, coincident with the contraction of 
the heart, has been asserted to be sometimes obvious to the eye, and has been 
reckoned amongst the occasional, though rarer, signs of a closely adherent 
pericardium. 

. By the touch, we learn whedier the impulse of the heart takes place in the 
natural situation, or whether it is felt m a different point, or over a larger 
surfSeu^e, than usual; whether it is increased in frequency, force, or duration; 
whether it is accompanied by a jarring or thrilling sensation; and finally whe- 
ther there is any bulging or unnatural increase of width in the intercostal 
spaces. By the employment of pressure between the ribs, or in the epigastrium 
in an upward direction towards the tendinous part of the diaphragm, to which, 
as we have seen, the pericardium is attached, and on which the heart lies, we 
become cognisant of anv unnatural tenderness either in this membrane, or in 
the important organ which it protects, both of which are, in the natund con* 
dition, nearly insensible, as was proved by Harvey's celebrated case where the 
heart was exposed to the touch. 

By auactdttUion we ascertain whether the normal sounds accompanying the 
heart's action have undergone any of those changes, in respect to Uieir charac* 
ter, place, or intensity, wmch have been already spoken of^ and so obtain valu* 
able knowledge as to the state of its walls and cavities, orifices, valves, and great 
vessels : whilst the sounds artificially elicited by percussion make known to us 
the presence of effusions into the pericardium, tumors and aneurisms in the 
same situation, or its immediate neighbourhood ; as likewise the existence of 
inordinate congestion and enlargement of the heart 

The anxious, protruding, watery eye, the fulness of the under lid, the mor- 
bidly pale, leaden, or purplish hue of the complexion, g^ve a peculiar and often 
very striking physiognomy to patients labouring under disease of the heart in its 
more advanced periods. 

The general signs or symptoms of its diseases are necessarily numerous and 
complicated, inasmudi as in the derangement of its function, viz. the due circulation 
of the blood to all parts of the body, every organ is more or less implicated. 
In this respect nearly all its serious lesions coincide ; but, as we investigate more 
closely the groups ot symptoms to which each variety of disease individually 
gives rise^ we shall find in them very considerable shades of difference, 
according to the part of the organ affected, the stage or degree of the struc- 
tural change and its precise nature. Thus, where the inner or outer covering 
Is infiamed, there will commonly exist, as in the case of inflammation of similar 
membranes in other parts of the body, acute pain and fever, exasperated more 
particularly in this instance by Ihe impossibili^ of placing the suffering organ 
m a state of permanent repose ; — together with alarming nervous symptoms, 
originating in part in the sympathy of the brain with the important viscus 
engaged, as wdl as in occasional disorder in the sanguineous supply of the 
cerebral system. 

Increased size and power of the left ventricle will prove the source of f^- 
quent active determinations of blood, especially towards the head, as indicated 
by the florid or flushed condition of the face, the bris^tness of Uie eyes, and 
animated expression cdP the whole countenance, and irascilnlity of temper ; 
irhilst there is bendes, in such cases, often a sense of dizziness and confusion^ 

T 4 
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efpedally in stooping, oocacionalprofase Ueeding from the nose, and a marked 
tendency to cerebral hamorrhage. 

In the rarer instance of • siimlar condition of tl^ right yentricle, the Inngs 
suffer more particolarlj, or at least earlier in the coarse of the disease, as is 
evinced by die freqaent occurrence of hsemoptysis, pulmonary apoplexy, &c. 

Pnhnonio congestions^ however, and inflanunations, more especially those 
haying their seat in the bronchial membrane, and pasdng nnder the vagne 
title of asthmatic affections, occur, it must be confessed, sooner ur later, in 
nearly all diseases of the heart, in whatererpart of the organ they maj have 
originated. 

It is when there exists a considerable mechanical obstruction to the passage 
of the blood on either side of the heart, and also when the action of the organ is 
greatly debilitated, that the disturbance of the circulation reaches its maximum, 
as manifested in the extremely deranged action of the capillary system, the 
obstinate recurrence of Tenons congestions, and passive serous effusions. 
"Where tibe impediment is in the left side, the lung will probably be the seat 
of the earliest obyious functional disturbance ; whereas if it be in the right 
cavities, tiie venous system of the abdomen and head will be more apt to par- 
ticipate in its effects nrom the first : but to state this order of the occurrence oi 
symptoms as absolutely fixed and essentially characteristic of affection of ^atch 
aide respectively, as has occasionally been done, would only tend to mislead, be- 
cause inconsistent with actual experience. MM. Bertin and Bouillaud, vriUiout 
denying altogether the influence of hypertrophy, dilatation, and softening of 
the heart in embarrassing the circulation, obviously consider its derangements 
as chiefly the result of mechanical obstacle. Dr. Hope, on the contrary, thinks 
the former conditions even more deeply concerned in their production than 
the latter : and Dr. Clendinning in his recent publications takes a still lower view 
of the importance of mere mechanical obstruction in respect to the visceral de- 
rangements induced by cardiac disease ; for it would appear by them that out 
of about 180 cases of hypertrophy of the heart, no less than | of the whnle 
number were instances of simple hypertrophy, being, as he assures us, quite 
exempt from all other pathological change in the organ ; its valves, orifices^ 
linings, &c, being found altogether in their natural condition. He adds, that 
cerebral apoplexy had occurred in no less than forty-two per cent or f of these 
cases ; and ^t in almost every instance there was visceral disease of some kind 
or other, in connection with tike simply enlarged heart But he admits at the 
same time it is where disease of the orifices or of the valves is also pre- 
sent, that the most extensive dropsical effusions and the greatest pectoral dis* 
tress manifest themselves. He insists, however, that the valvular disease is 
rather the consequence than the cause of hypertrophy, as this latter condition 
df the heart, itself the result of a vital and not of any mechanical condition, is 
known to predispose to inflammation of all parts of die body, and to that of its 
own inner lining membrane of course amongst the number. 

On a review of the whole evidence, however, it appears to us that Dr. Clen- 
dinning decidedly underrates the influence of obstruction as an early element 
in the production of enlargement of the heart ; and his conclusions on this 
point, standing as they do in opposition to those of some of the best observera 
of our day, require, we think, additional confirmation based on still more ex- 
tensive premises. 

A mode of an obviously mechanical nature, in which an enlarged heart or 
distended pericardium may sometimes derange the functions of an adjacent 
organ, is exemplified in the compression or msplacement of the lung, or the 
flattening of some of the bronchial tubes, the latter of which consequences has 
recently been enlarged upon by Mr, King. 

Amongst the occasional immediate consequences of disease of the heart 
have been enumerated, but on very insufficient evidence, a deep-seated de* 
structive inflammation of the eye-ball, and gangrene of the limbs, to the latter 
of which we shall again have occasion to allude when we come to speak of hy« 
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^ pertrophy. But» of all the consequenoes of diseased heart, none appear to be 

more constant than hypertrophy of all the organs within the three great 
▼isceral cavities. By the researches of Dr. Clendmning it has been established 
on the firm basis of the numerical method, that not only the liyer, spleen, and 
lungs are notablj increased in weight in snch cases, bat that this is the case 
likewise in respect to the brain, stomach, intestines, kidneys, pancreas, && 
Nor does this result appear to connect itself exdusively with any one parti* 
cnlar disease of the heart, for it is met with in cases of extreme impediment to 
ihe coarse of the blood, no less than in those where the existence of hypertrophy 
and enlargement of the cavities, alon^^ with a free state of the orifices, might 

« be thought to give an easy account of its origin. Dr. Clendinning thinks him* 

' self justified, tibierefore, in concluding that the several organs are able to con- 

vert even the venous blood with which thej are congested into materials for 
their own excessive nutrition. That their increase is caused by a leal augt> 

i mentation of the solid parts, and not by mere congestion of the vessels, was as* 

certained by making incisions into their substance, and draining off as much 
of thdr fluid contents as possible, previously to submitting them to the 
balance. 

Enlargement s of the abdominal viscera, and more especially of the liver 
had long been observed frequently to coexist with disoues of the heart, and 
were sometimes looked upon erroneously as their cause; whereas they are 
T^ly for the most part but one instance of a general effectof this class of dis- 

i orders. The flatulence, and other dyspeptic symptoms which so often mani» 

I test themselves in the advanced stage of cardiac afiEiections, are, in like manner, 

generally the result of a secondary affection of the stomach. The kidneys, too, 

* very commonly perform their ftmction imperfectiy, the urine being deficient 

in quantity, and high-coloured. But it is the respiratory system which most 
invariably suffers, as we might readily have anticipated from tiie dose phyn- 

( olog^cal connection of the heart and lungs. Hy^bx>thorax, asthma, and the 

K e]ux>nic cough of the aged, so often mistaken in former times for primary af- 

t flections, have, as is now well made out, most frequentiy their source in disease 

c( the heart. How often the brain also is consecutively involved, we have 

r just seen when speaking of the frequent occurrence of apoplexy in these cases. 

) We have known headachs, of the most intense character, recurring at frequent 

intervals from a very early period of life, and rendering existence scarcely 

I endurable, to have had the same origin, though their true source, at a period 

when diseases of the heart were less understood^ and their physical signs 
less sought after than at present, had generally been quite overlooked by prac* 
titioners of the first eminence, by whom they had bcMen treated throughout as 
if of nervous or of dyspeptic origin ; till at length the occurrence of dropsical 
symptoms, and other signs of cardiac disease of a kind no longer to be mis- 
taken, rendered their real nature obvious. Generally speaking, however, the 
symptomatic affection of the brain in these cases is of a less acutely painful 
character than that just spoken of. 

Causes of Diseases of the HearU 

The almost unceasing labour of the heart, its extensive sympathies, and its 
eonsequent frequent excitement by affections of distant parts, enable us in some 
degree to understand why it should be so frequentiy the subject of disease. 
Corvisart believed that tiie number of deaths caused by diseases of the heart 
stood next in frequency to those produced by phthisis ; and the results of Dr. 
dendinning's numerical investigations are quite in harmony with this opinion : 
they show that what phthisis is, in point of frequency and mortality, prior to 
the middle period of life, disease of the heart becomes snbsequentiy. Of all 
the dissections which he had occasion to witness within a given period, in the 
Institution to which he is attached (amounting to upwards of 500), about one 
third presented evidence of the existence cf disease of the heart, and more 
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cfpeciillj of hypertrophy ; and of those so afiieoted the males were twice as 
nanieroiis ts the females. Its presence is observed greatly to aggravate the 
danger of coezistiag pnlmomary, cerebral, or abdominal affections. From 
this cirenmstance, as well as from the fieqnency of its occairenoe and its 
usual incnrabiUty in its advanced stages, the importance cf accurately inTesti** 
gating its causes, in order to remove or coonteract their inflaence, at the 
eariiest period, is obvions. They are ordinarily divided into the predbposing^ 
and tiie ezdting, —a distinction which here, however, as in so many oUi^: in- 
stances, cannot be nniversally adhered to, without the sacrifice of trath to ^e 
^ibit ol system, as several of their canses partake at once of both these cha* 
facters 

That a hereditary tendency to heart disease exists in many individuals is 
unqnestionable. Lancisi mentions one fiunily in which it occurred in four 
successive generations ; and Albertini another, in which five hrothers with 
their sister were its victims ; and numberless other instances to the same rf* 
Heet might, if necessary, be adduced. The rheumatic and the gouty, those 
who have laboured under very severe agues, persons of an irritable and of a san- 
guineous temperament, those of a pledioric habit, and likewise deep-chested 
individuals of a robust make, with an inordinate development of the muscular 
system, seem peculiarly prone to disease of the heart At the head of the 
causes which are more immediately concerned in calling it into being, wre to 
be placed all those fiivouraUe to the production of inflammaticm generally, ai^ 
more especially exposure to cold and moisture ; for the very same influences 
which give rise in one individual to a pleurisy, or a rheumatic attack, will in 
anoUier be succeeded by the incursion of pericarditis or endocarditis, wilii all 
their formidable c<msequences. The comddauie also of inflammatian of Uie 
linmg membranes of the heart with pleurisy and pneumonia, and still more 
witii acute rheumatism of the extremities, is matter of daily observation ; and 
instances oi the metastasis of the latter affection, and of gout to the hear^ 
abound. The repulsion of the exanthemata, and the mismanagement of the 
advanced stage of scarlatina, more particularly, are occasionally followed by 
inflammation of the serous coverii^ of the heart, as wdl as of other similar 
tissues in other parts of the body. External usuries, as violent blows, or long- 
continued pressure on the prsBcordial region, and wounds, are also amongst 
the occasi<mal causes of diswises of the heart Amongst their sources is also 
to be enumerated whatever produces frequent overaction of the organ, the 
abuse of stimulants, long-continued fiitigne, loss of rest, sexual excesses, and 
a plethoric state, whidi is ofteA connected with the suppression of some habi- 
tual evacuation, and with the hsmorrhmdal or mensbnial fluxes more parti- 
^mlarly. 

Violent muscular efforts, also, and whatever materially embarrasses the pul? 
inonary circulation, as the playing on certain wind instruments which require 
a great exertion of breath, and, flnally, whatever makes excessive demands on 
the propulsive power of the heart, are to be placed in the same category. Al- 
though the disorder immediately ensuing upon exposure to suchdrcumstances 
be at first only ftmctional, all ajoalogy leads us to expect, where they are ha- 
hitually renewed, that structural change, if there exist any predisposition this 
way, would be their ultimate result 

Obstruction of the circulation, whether seated in the heart itself or in the 
great vessels, must necessarily, from the mutual connection and dependence of 
the several parts of the system to which tiiey belong, tend to produce addi- 
tional disturbance and disease, enlargement of the cavities of the heart, hypec*- 
trophy of its walls, &c The frequency of the coincidence of aneurism of the 
aorta with hypertrophy and dilatation of the heart has long attracted attention. 
An original disproportion of strength between the heart and the aorta is placed 
hy Corvisart amongst the occasional causes of disease in either situation. Ob- 
structions within the lung, as in chronic pneumonia, or bronchitis and asthma, ars 
lodged upon by the same author as not unfrequent sources of heart difi(»M% 
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TluiEt they should be quite uninflaential in regard to it, is eertainly alAogethev 
improbaUe ; but in a yery great nuqoritj of instances, it is mueh more likely 
that the^ are its effect tluin its cause, though, in their tarn, they cannot fidl Un 
react iignnonsly on it 

As to the influence of the moral emotions, we are satisfied, notwithstanding 
the scepticism of M. Bouillaud, that Corvisart, Sdbina, and the great majority 
of writers who side with them, are quite justified in laying great stress on them 
as oocarional causes not only of the nervous, but also of the organic afiectioM 
jf the heart, as the greater prevalence of these disorders afler periods of yehe^ 
ment civil commotion (as was remarkably the case after the Frendi revolib* 
tion) sufficiently testify. 

Ajb to the asserted agency of the syphilitio or other virus in induong morbid 
vegetations of the valves, no adequate proo^ that we are aware o^ has ever yet 
been adduced. 

Derangement of the general health, induced by errors in diet, anxiety of 
wund, and neglect of air and exercise, will tend to accelerate the deveh^ment 
of diseases of the heart no less than those of other organs. 

Prognosis in diseases of the heart. Diseases of the heart are no longer consi- 
dered of so uniformly hopeless a character as we find ascribed to them in the 
pages of the older writers, and even of Senac and of Corvisart An improved 
diagnosis, and a more correct knowledge of the varieties of these affectiona» 
enable the pracdtioner of the present day^ to discover them earlier, and treat 
more appropriately and vigorously than his predecessors such as are still withia 
the reach of art 

In the merely nervous and symptomatic affections, the prognosis is generally 
fhvourable, especially where no marked debility has yet supervened, and where 
the derangement of the primarily affected organs is ascertained to be of a tracts 
able nature ; and even those of an inflammatory or incipient structural charac- 
ter are no longer looked upon as desperate. Thus acute endocarditis and 
pericarditis, though very serious maladies, are, at least in their earlier stages* 
ij no means of necessary or even usual &tality, if treated with judgment and 
vigour. Simple hypertrophy of the heart, especially where the siae of the 
cavities is little altered, and their orifices little affed»d; slight thickening of 
the valves, when not carried to such a degree as to interfere witii tiie passage of 
the blood, or to admit of reflux ; adhesions, and organised depositions on the 
snrfiBtce of the pericardium, are not incompatible witii a very considerable pro- 
longation of life, or even with the attainment of old age, where the sufferer is 
placed in flivonrable circumstances, and adheres strictiy to habits of temperance 
and self-control, and the modes of treatment hereafter to be detaikd. Yet» 
even after all these deductions, the list of incurable affections of the heart is 8tiU» 
and will probably ever remain, peculiarly formidable, inasmuch as some of 
tiie structural clumges to which it is liable are not only of a permanent and 
immanageable nature in themselves, but are so situated as almost necessarily 
to induce morbid alteration of a constantiy augmenting character in the ad- 
jacent portions of the organ ; a result unhappily promoted by the obvious inw 
possibitity of placing it in a condition of repose. Of this nature are ossifications 
and vegetations on &e valves, incapacitating them for the due ftalfilment of th^ 
office ; conspicuous narrowing of the orifices ; and most instances of chronic in- 
^ammation of Uie pericardium, especially if attended with an abundant or 
pYirulent efihsion. ^d, finally, there are certain conditions of the organ which 
are in their very nature mortal, and that almost immediately ; such as rupture 
or wounds of its parietes, extensive polypous concretions within its cavities, 
snd inordinately prolonged i^cope, more particularly when occurring in con- 
nezion with extensive organic disease. 

General PHnciples of the Treatment of Cardiac Diseases* 

The treatment varies so totally, according to the different kinds of disorder, 
that most of what we have to say on the sulject must be reserved till we oome 
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totretl of the indrndnal affectume in detail. We ma^ howeTer here remaik^ 
that there Is no class of ^i«^w^^ in which the necessity of earlj and decided 
practice is more obvious, and in which, consequently, the importance of aoorrect 
diagnosis to render snch treatment applicable, or eyen safe, is more nnqnestion- 
ftUe. The niiaphigf is too often of an irreparable nature, which ensnes from 
wniai^Viwg an inflammatory affection of the heart for one of a merely fbnctbnal 
•r nervons character, and thus losing for ever the period in which alone active 
antiphlogistic measures might suffice to control the morbid action, and to an- 
ticipate its fearftd train of organic changes. Plentifhl and rapidly repeated 
abstractions of blood, both general and Iogei], constitute here our chia resouree, 
and are to be practised b^ with a view to direcUy influencing the inflam- 
matory action, and also, by quickly reducing the quantity of the circulating 
fluid, to i^»"»i«iA, as fiur as may be safely practicable, the distension and labour 
of the suffering organ ; for to place it in a state of absolute quiescence is, as al- 
ready remarked, u^ortunately mcompatible with the voy nature of its fonctioDS. 
And next in importance comes unquestionably the rapid introduction of mer- 
cury into the system, — an agent of such well known efficacy in controlling in- 
flammatory action, preventing or limiting the effusion of coagulable lymph 
and serum, and promoting their absorption when already thrown out, that tiie 
neglect of its early employment in any severe case would be quite unpaidim- 
ahle. Its efliciencv is commonly much heightened by combination with opium ; 
and trhere the skm is dry and harsh, and the fever runs particularly high, by 
the addition of antimony ; or, especially if the affection be of a rheumatic origin, 
by the simultaneous exhibition of colchicum. At a somewhat more advanced 
period, counter-irritation, as we shall hereafter see, affords invaluable aid ; and 
where organic disease is established, and on the advance, this, along with the 
moderate use of mercuiy during periods of aggravation, forms perhaps our 
chief tiierapeutical resource. 

If the dangerous consequences of overlooking inflammation where it exists 
be so conspicuous, on the other hand the evil of confeunding a functional 
or sympathetic doangement of the heart's action with one of inflammatory 
w oiganio origin, though generally not so immediate in its manifestation, 
nor so rapidly destructive of the chances of recoToy, may yet lead, not only 
to an unnecessary aggravation of the patient's sufferings, but, especially in 
ansemic and feeble individuals, to a termination as surely, though not so 
quickly, fetal, provided the error be not discovered in time, and the ill effects 
of loss of blood and other lowering measures studiously counteracted by a tonic 
treatment and restorative regimen. In cases where symptomatic affectioD 
continues long to be mistaken for idiopathic or organic, the organ, whatever il 
may be, which is really in fenlt, and the neglected source of all the secondary 
disturbtmoe, may all the while be running on into incurable disease. 

Finally, where considerable organic mischief already exists, a perfect cure 
of the disease being out of our r^udi, it only remains to endeavour to palliate 
its symptoms, and jneyent or retard its extension : and this, chiefly, by ayoiding 
all tiie known exciting causes, reducing, principally by dietetic means, the 
action of the organ as low as is consistent with the health of the body genmlly, 
and enjoining a life of tranquillity, both moral and physical, together with the 
advantages <rf a mild pure atmosphere, and eas^ exercise, especially gestation. 
On the more strictiy medical measures conspiring to the same desira&e result^ 
we shall defer entering at present, and content ourselves here with merely re- 
minding our readers that cases of established organic disease require great 
discrimination and caution, in respect to the employment of depletions ; and 
that instances of dilatation, with thinning of the parietes of the heart in particu- 
lar bear large bleedings extremely ill ; and also that the due regulation of the 
digestive organs, the promotion of all the natural secretions and excretions, 
and keeping the mass of the blood moderate in quanti^, but without im- 
poverishing its quality, are oljects never to be lost nght oL 
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We next proceed to the inyestigation of the special diseases of the heart 

NERVOUS AFFECTIONS OP THE HEART. 

Since organic affections of the viscera have begun to attract so large a share of 
attention, those derangements, irhere no obvions accompanying physical change 
can be detected, have often been passed over in comparative silence. The 
neuroses of the heart have thus been altogether neglected by Corvisart, and 
even by Laennec bat too cursorily noticed ; whilst Testa and many other au*- 
thors have so mixed up their accounts of them with those of structural dis- 
ease, that no very distinct impression as to their nature is left on the mind of 
the reader. Tet of the reality of their existence, and we should have thought 
of their importance, even the most superficial investigation affords decisive 
evidence. Examples of disordered action of the heart in its mildest form, so 
mild and passing as not to £sdl under the category of disease, are furnished by 
the momentary palpitations induced through the influence of strong mental 
emotions, or by violent exercise, or other temporary physical excitements. It 
IS only where, from the extreme sensitiveness of the nervous system generally, 
and of the cardiac nerves in particular, the recurrence of such irregular action 
becomes very frequent or distressing, and takes place from unusually slight or 
imperceptible causes, that it comes under the notice of the physician. 

finder nervous affections of the heart are comprehended, — 1. Palpitaiknt 
2. Syncope; 3. Angina pectoris ; 4. JVeuraigia of the heart 

NERyOUS PALPITATION. 
Idiopathic and Sympathetic, — Causes, — Diagnosis, — TVeaiment, 

pAifPiTATiON is that peculiar condition of the heart's movements wherein they 
become disagreeably perceptible to the patient; and is usually, as we have 
seen, accompanied by irregularity, as well as by an increase of the force and 
frequency of the pulsations. Palpitations, where they take place without any 
change in this organ cognisable to our senses, are termed nervous or functional ; 
and tiiese maybe either idiopathic, depending on exalted sensibility of the cardiae 
nerves, rendering them susceptible of undue excitement from circumstances 
which, in their ordinary condition, would have no such effect ; or sympathetic^ 
when produced by the reaction of disorder or disease in some oti^ter organ. 
There are two very opposite conditions of the system in which they are pe- 
culiarly apt to occur, namely, the plethoric and the ansBmic ; states which are 
in themsdves alone often quite sufficient to cause derangement of the heart's 
action, and which, whenever they exist strongly marked, will greatly modify 
soch derangement, whatever additional or immediately exciting cause it may 
have. That an excess of blood of a' more than ordinarily stimulating quality, 
complicated, it may be, with over-activity of the capillary system forcing this 
fluid too rapidly in upon the heart, should often lead to embarrassment of 
the organ, is onfy what we might expect Nor, on the other hand, does it ap- 
pear very surprising when there is a deficiency of this fluid, accompanied as it 
QSoally is by a notable deterioration in its composition, as well as by increased 
mobility of the nervous system, that the heart should, in this its altered con- 
dition in respect to excitability, chemical stimulus, and distension, often contract 
in an irregular or spasmodic manner. That the &ct is so, whatever may be 
its true explanation, we have ample evidence in cases of ansmia induced by 
over-depletion or by deficient nutriment ; in which the blood is not only di- 
minish^ in quantity, but also impoverished in respect to its fibrin and colouring 
matter, or otherwise impaired in quality ; as likewise in the allied instances of 
chlorosis and scurvy, in all of which palpitations are amongst the most ordinary 
symptoms. 

'Hxe chief remaining predisposing causes of such palpitations, in addition to 
those just mentioned, are a nervous or irritable temperament^ youth, and debilitj* 
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In rtaptei to dnndoBt Tiolenoe^ and ftequienicy of reoarrenoe, these polpitft* 
tions are misoeptiUe of innnmenble Tarietiea, being chaneterieed by all the 
'WftywardiMM and nnoertainty of nenrou affections generally. Thus, they amy 
last bat for « few minntei, or persist for whole days almost imintemiptedly ; 
fliey may reenr only aft distant intenrals,or,on the contrary, several times witlus 
tiie twenty-four hoars. The impolse of the heart is genmlly increased* as are- 
likewise, and in a still more remarkable degree, its sounds, which are often 
aooompanied by nmetallie ringing*, firam the impulse of the organ against the 
parietes of the chest, and are fr^iuently distinctly heard as well as folt by tlie 
patient himsdf. A bellows mnrmor is sometimes heard in the prtnoordial re* 
gioB, accompanying the first soond of the heart, and also in the arteries, in 
which it occasionally assoBMS the mnsieal, moaning, or cooing character : tha 
remitting hamming tone, formeily described is in many cases andible, thoogh 
this latter, as already stated, has probably most freqaendy its seat in the veins; 
the periodic swell, when it exists, depei^dng on the intermpted pressure of a 
sulQaoent artery aft the moments of its soceessiTC polsations, or, u very loud» 
on a simultaneous murmur in this latter Tessel.t There is also throbbing of 
the arteries, the pulse bein^ short and jerking, ocoasioaally with a thrill, but 
without the strength or resistance of the inflammatory pulse ; and the contrac- 
tions of the heart are, in some rare instances, attended with pain. The re- 
spiration is frequently embarrassed, whilst flushing of the foce, ringing in the 
ears, and other nervous symptoms commonly co-exist, with a sense of resUess 
anxiety referred to the prsocordial r^on, and sometimes a tendency to fhint* 
ness and syncope. In chlorotic patients, palpitations which are, as we have 
seen, amongst the most common and distressing symptoms, are often accom- 
panied by dyspnoea on slight exertion, as in going up stairs for Instance, sood 
aometimes by oedematous swelling of the fece and extremities. The derange- 
ment of the heart here assumfs a good deal of the passive character, the ^- 
jMtations being obviously the eiforts of a weak organ, and producing sometimes 
even less impulse than in the natural condition, notwithstanding the distress 
complaiaed of I7 the sufl'erer. Palpitations of this kind are peculiarly in- 
tractable, and are accompanied with great precordial anxiety, and a sense 
of vague apprehension. Li scurvy, likewise, in which the Uood and mnscular 
tissue, and mdeed all the solids and fluids are so remariutbly altered, difficulty 
of breathing and infiltration of the cellular membrane are very frequentiy asso- 
ciated with violent palpitations. 

Amongst the more frequent excUmff eaiues of nervous palpitations are to be 
teekoned not only the stronger mental emotions, such as joy, fear, or anger,, 
but also those of a m<MW depressing and prolonged character, as sorrow, care^ 
or longing. Protracted mental exertion, late hours, sexual excesses, nterine 
derangements, large depletions, hiemorrhages, or exhausting discharges; in 
short, whatever tends to debititate the system generally and augment the 
nervous excitability, fovour their production. The dyspeptic and hypochon*- 
driacal, the gouty and the hysteric conditions are peculiarly prone to them« 
Irritation of the stomach or intestines, as by the ingestion of food in excessive 
quantity, or of a flatulent, indigestible, or acrid nature, and the presence of 
worms, snd more especially tsenia, are well established causes of such pal^ta- 
tions. In some individuals the presence of an excess of acid in the stomach, or 
its over-distension from flatulence, is sufficient greatiy to derange the heart's 
action, and render it strikingly irregular or intermittent Partiy through the 
medium of sjrmpathy, and pturtiy in consequence of pressure, an enlarged liver 
or spleen or other abdominal tumours, ascitic effusions and the gravid uterus 

* Dr. Hope, a> we have already leen, rejects this explanation, and aicribet the augmented 
intensity of sound to the vehemence of the valvular ana muscular tension at the instant of the 
reaction of the contained blood against the contracting walls of the ventricles ; the sound being, 
in certain cases, stiU flirther reinforced, towards its termination, by the tripping of the apex, 
against the margin of the fifth rib. 

t The tmuical murmurs, also, are supposed by Dr. Hope, from their sustained character and 
WMl coexiatenoe with the oontlnuoua venous hum, to have thdr origin in the vefnt . 
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ccereise a marked influence in the production of palpitations, as does likewise 
compression of the abdomen and chest by the absurd practice of tight lacing* 
Addiction to spirituous potations is a yery firequent souree, not <mly of th» 
fimctional disoi^r of the heart, but often, we believe, also d organic disease. 
How powerM an agency both tea and coffee exert in deranging ti^e motions of 
the heart, in particular idiosyncrasies, is not commonly ftaJly appreciated in 
this country, where their long habitual use as articles of diet has in a great 
degree Uunted our curiosity as to their eneigetic qualities. Yet it is a well 
established flict that tea, whether black or green, eren of moderate strength, will^ 
in some individuals, and especially those who are abstinent in respect to wine 
and other fermented liquors, and who are of studious and Sedentary halnts, . 
produce violent disorder of the heart's motions, rendering them at one time 
-vehement and tumultuous, and at another so irregular, intermitting, and feeble 
as to threaten instant deliquium. The respiration likewise Occasionally be-^ 
comes irregular and oppressed, and there is sometimes acute spasmodic pain in 
the pnecordial region, together with much of the mental anxiety which cha* 
racterises an attack of angina pectoris. These effects are, as we have satisfied 
ourselves, by no means rare ; many individuals continuing to suffer from them 
in various degrees ibr months and even years without ever suspecting their 
origin. When once ascertained to be productive of these consequences, this, 
beverage should of course be at once and permanently renounced. The dis«- 
treasing sensations alluded to above may, however, be entirely and almost imme* 
diately removed ibr the time by a glass of brandy or other strong stimulant. 

Embarrassment of the pulmonary circulation may likewise give nse to palpita- 
tions, whether caused by hepatisation of the lung, or the presence of tubercles 
In large quantities, or by the encroachment of a tumour or of a fluid within the 
pleural sac ; and an irregular or rachitic conformation of the thorax, likewise 
£Bivour their occurrence in a remarkable degree, as pointed out by Testa. Spinal 
irritation, more especially when seated in the cervical or dorsal regions, is ordi- 
narily accompanied with a disposition to palpitation ; but whether the latter be a 
direct consequence of the former, or whether it is merely a concomitant result 
of a more general cause, we shall not here stop to inquire. Palpitation is also- 
a ftequent symptom in chorea, and during the debility of convalescence f^om- 
protracted fevers ; and is likewise often a very distressing one in cases of mer- 
curial erithism^ We have read of obstinate palpitations being induced, along 
with severe dyspeptic -symptoms, by the irritation of caries of the teeth and 
alveolar processes, and ceasing on the removal of the diseased teeth ; and doubt* 
less many other examples of mordinate or irregular action of tiie heart brought 
on from sympathy witii painftd affections of dutant parts might be adduced. 

There is stiU another species of palpitation which has been briefly alluded to 
hy M. Bouillaud, under the titie of rheumatic palpitations, often coexisting with 
wandering pains in the neighbourhood of the prscordial region, and racUating 
tiienee towiffds the left arm. They are occasionally accompanied with inter- 
mittence of the pulse, and give rise to considerable alarm on the part of the 
patient, who may yet be in the enjoyment of good health in all other respects. 
It can scarcely be necessary to caution the reader against confounding this, 
wluch appears to be a rheumatic affection of tiie car^ac nerves, with the pal- 
pitations connected with the rheumatic inflammation of the linings of the heart 
afterwards to be mentioned. 

Ditxgnoais, Howjnuch unwarrantable suffering is inflicted on individuals and. 
fiuttilies by the deplorable but unfortunately too frequent error of confounding 
nervous affections of the heart with those of an organic nature, is but too well 
known to need to be more than simply mentioned here. It is only however of 
late years, or since more accurate grounds for forming a diagnosis of these two 
very opposite classes of disease ha*e been furnished by the discovery and ju- 
dicious application of tiie physical -signc distinctive of each, that the better in- 
formed portion of the profession has becoiiie fully aware of the extent to which 
•nch error must have fisrmeriy existed. Wens^^ not however pretend to sa/ 
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tlytt ereii yet ewerj indJTidwl ma% cam be eatuftetorilyMfarrad to its tme httU^ 
thoogk certainly a very eoooengiBg advance towaidi io dewraUe an oliject 
haa been» withw ear own memory, effiBOtecL Wbea the fiqipoeed nerrous pel- 
pitationf are ol very Aequent recurrence, or continue for a very conaidetaUe 
period, we may still lometimee find it &r from easy to make np oar mind de* 
<sidedlyaa to their real origin; and where they exiit, as is often the case, in com* 
plication with stmctoral disease of the heart, to recognise their nature, and 
their precise share in the existing disorder of the fimctionsof the organ is often 
a matter of extreme difficulty. Booillandhas giren a very striking examplecC 
this puzzling complication in the case of a youngs nerrous, hyrterioal female, 
labouring under amenorrheea, in whom 'violent palpitations reonrred on the 
slightest causes. £ven feeUng her pulse at the hospital visit would send the 
Uood at once into her face, and mduce vehement action of the heart, with 
attacks of a vff¥f*^'^ character, which often passed into an hysteric paroxysm. 
And yet with all this fidlaoious nervoes susceptibility, by which many a care- 
less observer might have beenled to neglect all fturther examination of the case^ 
there existedenormous hypertrophy of the heart, witii induration of the Talves 
of the left side, dating their origin from an attack of articular rheumatism, & 
^pears to us that Dr. Hope goes quite too far in saying ^ that the diagnosis 
presents no difficulty to one who to general signs adds a knowledge of those 
afforded by auscultation and percussion." And even BoniUand expresses him* 
self somewhat too confidentiy on this point Andral, on the contrary, less 
eaaguine, admits that cases will sometimes j^resent thems^ves when the dis« 
tiaction is almost impossiblr ; both from theciroumstanee of the symptoms even 
of a really organic disease of the heart, on the one hand, occasionally almxist 
entirely disappearing for a time ; and on the other, from the action of the heart 
not always completely regaining its normal condition in the intervals of a 
purely mtvohs palpitation. Thus, for example, a bellows muxmur, or some other 
irregularity of the circulation, may persist for a consideraUe time in comiexioB 
with some slight dyspniea, indicative of a certain degree of pulmonary conges- 
taon ; for this latter condition, no less than the palpitation, may, and doubSess 
does, often originate under the sole influence of a nervous temperament Besides, 
as he judidoasly remarks, when nervous disorder passes into organic disease^ 
as is sometimes the case, there must be a period in the transition where it will 
be impossible to ascribe the symptoms positively and exclunvely to either. 

There is still another class of cases, and of by no means rare occurrence in 
practice, as to which considerable hesitation is often experienced, nmnely, when 
some very slight organic change in an inconsiderable portion of one or other of 
the lining membranes of the heart still remaining, after an otherwise sueceselhlly 
combated inflammatory attack, gives rise to fh^tive paljntations, nndi» tiie in- 
fluence of slight exciting causes, though the organ presents no obvious signs of 
disease in the intervals. 

Enough having been said to prove that the recognition of nervous palpitatioiis 
is not always without its difficulties, it remains for us to enumerate the best 
means ve are as yet in possession of for endeavouring to surmoont them. 

By percussion, auscultation, and inspection of the prscordial region, vre strive 
to ascertain wheUier there exists hypertrophy or dilatation <^ the heart, obstrao- 
tion of the orifices, or imperfect action of the valves> or any of the results of 
pericardial inflammation ; of tiie characteristic signs of each of which we shall 
afterwards speak. 

in nervous palpitations, says Laennec, the sounds of the heart, thoi^ dear, 
are not loud over a great extent, and the impulse, though it afipear strong at 
flrst, does not sensibly throw up tiie head of the observer. It was on this hitter 
circumstance, taken m conjunction with the increased frequency c^ pulse, that 
he chiefly relied for their recognition. The extent of surfoce over which such 
palpitetions are audible, is, however, sometimes much more considerable than 
his statement would prepare us to meet with, as they may at times be heard, 
not only over thewhole (^est^bot even before the head is broug^iBtooloteMii- 
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nexioD with it. The shock of the heart, in cases of neirous excitement-, has an 
** abrupt bounding character," and does not raise the head with the gradual 
heave of hypertrophy ; and the pulse, though it may not be strong, or though it 
should even be decidedly small and weak, is again, to use the words of Dr. Hope, 
ordinarily " sharp and jerking." Both this character of pulse, and the bellows 
murmur which often coexists with it, depend on the spasmodic quickness, and 
not on the force of the systole.* 

- In the intervals between the successive attacks of palpitation, when of nervous 
origin, the action of the heart and arteries is ordinarily natural ; and the bellows 
murmur is of a less permanent character, and often affected by yery slight 
causes, as by a change of posture, taking of food, a passing emotion, &c. Pal- 
pitations of this kind, too, are commonly much more distressing to the patient 
than is the over-action of the heart connected with organic disease, at least in 
its earlier stages. Of the latter there is sometimes a complete absence of con- 
sciousness; whilst the former, on the contrary, are the source of perpetual 
complaint. This internal perception is indeed highly characteristic of nervous 
palpitation. The different effects of motion and rest on the two kinds of 
disease are also very conspicuous. Insufficient exercise, especially in com- 
bination with too high a scale of diet, when the subject is plethoric, is sure to 
exasperate the nervous variety ; and it is in the recumbent posture, and during 
the attempts to procure repose in the earlier part of the night, that the annoy- 
ance from them is most marked ; and they are least noticed when the individual 
IS actively employed in the open air. In cases of organic affection, on the 
contrary, the least over-exertion leads to immediate exasperation of the symp- 
toms, (^stressing dyspncea, &c., and the over-action of the heart is commonly 
more prolonged. The most obstinate palpitations met with in practice are 
those when dilatation coexists with thinning of the walls of the heart Laennec 
mentions such a case, when the palpitations persisted for a week, the pulsations 
being all the while of enormous frequency. 

By a consideration of coexistiog symptoms, as well as of the temperament 
and time of life, and of the period wluch has elapsed since the commencement 
of the disorder, much additional light may be thrown on the nature of the case. 
When the patient is of a very irritable habit, or subject to other affections of a 
nervous character; when the attacks are accompanied by an abundant flow of 
pale urine ; or, finally, where dyspepsia, or any of the other exciting causes above 
alluded to, have preceded, the tendency to palpitation, we shall have reason 
to hope, at least tillfuller investigation has been made, that the disorder of the 
heart may be only functional. Too much stress is, however, often laid on the 
presence of dyspeptic symptoms, as if almost diagnostic. It should not be for- 
gotten that derangement of the stomach, and even the temporary distension 
caused by food or flatulence, may very materially aggravate those palpitations, 
also, which have their origin in organic disease. 

The period of life most subject to nervous palpitation is that of puberty, and 
for a few years subsequently. It is very conmion in students, and more espe- 
cially those of the medical profession, whose attention is so much directed to 
their organisation; in females, likewise, in the flower of youth, and more particu- 
larly those in whom the menstrual function has either not been fully established, 
or become in some respect deranged ; in puerperse, especially after large losses 
of blood; and in pregnancy, f^om sympadiy with the enlarged uterus, from the 
pressure it causes, as well as from the accompanying plethoric condition of the 
system. Organic affections of the heart, as is weU known, ordinarily make their 
appearance at a more advanced period of life, and often in persons of the stoutest 
soake and most active habits. 

When palpitations are of the nervous kind, there is occasionally felt a 

* Dr. Hope ratts his dlagnoii« on the circumttancei of the munnur being alwajn weak, and 
of the coft or bellows kind, systolic, and confined to the aortic orifice, and, in the anaemic, 
audible only whilst the pulse continues accelerated, as well as on its being, in such sttbjectf, 
idmost invariably accompanied by venous and arterial mormuri. (Page 886.) 

VOL. m. u 



tfO NERVOUS PALPITATION. 

iwioking genntioa over the piweordial region ; and on ^iplying the stethoeeope, 
the increased action, nnlike to what takes place usually in organic diseaae, is 
equally audible on both sides of the heart Congestions of the chest and h^td, 
moreoTcr, are rare ; there may, indeed, be uneasy or painful temporary nervous 
sensations connected -with the brain, the senses of sight or hearine ; but bo 
eridence of permanent cerebral determination, such as heaTy dull pam of head 
exasperated by stooping, throbbing of the temporal arteries, prominence and 
redness of the eyes, excessire sleepiness, stupor, and ^wplecUc tendency; nor 
is there in most of its Tarieties, even after their long continuance, -with die ex- 
ceptions to which we have already alluded when speaking of chlorosis uid 
scurvy, any marked disposition to dropsical effusion. The results of treat- 
ment and of attention to diet, air, and exercise, and the careful avoidance of 
all exciting causes, will tend still fiirther to clear up the nature of the case. 

Treatment As nervous palpitations vary so much in respect to their causes, 
and the states of body in which they make their appearance, very di£Eerent and 
even opposite plans of treatment are obviously required by them. There is one 
rule, however, which is applicable to all, namely, to remove the exaggerated 
apprehensions of the sufferer by assuring him, where it can be done with truth, 
ef the absence of organic disease ; the very dread of which has so powerM 
an influence in exasperating the symptoms. To modify as far as possible any 
thing morbid in the general habit of body, and to avoid the exciting causes 
of the attacks, wherever they can be discovered, are self-evident indications, 
in the neglect of which, and more particularly of the latter, all other measures 
will for tibe most part prove quite unavailing. 

A plethoric condition is to be combated by a reduced scale of diet, active ex- 
ercise, early rising, and aperients, in addition to wMch the local or general ab- 
straction of blood will sometimes be necessary. 

An anemic or chlorotic state, on the other hand, requires a liberal supply of 
light nutritious food, a pure dry bracing air, agreeable occupation, easy exercise, 
£requently repeated in the course of the day, and in conjunction, if possible, with 
change of scene. In connexion with these, tepid or cold shower-bath or sea- 
bathing may be had recourse to, along with the exhibition of tonic mcdicioes, 
more especially artificial preparations of iron or chalybeate mineral waters, 
bark, quinine, the vegetable bitters, with the alkalies or mineral acids, and oc- 
casional warm aperients. Nitrate of silver, in combination with extract of 
hyoscyamus, is spoken of with commendation by Dr. Copland : it is a medicine, 
however, not to be lightly had recourse to, nor from the well-known inconve- 
niences connected with its long-continued use, to be too perseveringly exhibited. 
The same author has seen a strc»ng infusion of green tea, taken three or foor 
times a day for some days in succession, quiet obstinate nervous palpitations ; 
but from its well-known power of deranging the heart's action in many indi- 
viduals, and of itself producing violent and irregular action of the organ, of 
which we have met with numerous iustances even in stout and active indivi- 
duals, we apprehend that the cases in which it will prove useful are but few. 

In both varieties of the disease above alluded to all coexisting disorder of 
other organs, and more especially of the uterine and digestive system, is to be 
carefully investigated, and, if possible, removed. In amenorrhoea, occurring in 
connexion with Uie plethoric condition, the application of leeches to the thighs, 
along with aloetic purgati^'^es, will often be of service ; but when this functional 
derangement originates, on the contrary, in the chlorotic state, all attempts at 
removing either it or the associated palpitations, will probably fail, till the 
morbid state of the system at large, of which it appears commonly to be but 
one of the manifold effects, has been in some degree counteracted. Griffith's 
mixture, or pills of the sulphate iron, along with aloes and myrrh, to which 
in some cases a moderate portion of a narcotic extract, to counteract irritation, 
may be added, will tend in some degree to fulfil both the local and the general 
indications ; but it is chiefly on the dietetic resources already insisted on that 
we must place our dependence. As to the palpitations so often occurring in 
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bysteria, thej generally fUl onder one or other of the varieties we ha^ra 

'been treating of; and for any further pecoliarity of management required by 

tliem, we must refer to the article specially devoted to that protean affeetion. 

Tlie appropriate treatment of dyspepsia, like^wise, will be found at length lA 

^'•^ another portion of this work ; so that we need here only remind the reader ef 

7^' tl&e importance, in such cases, of avoiding all indigestible ascescent or flatulent 

'^' V' Jcinds of food, and of abstaining from such excesli, whether in solids or liquids, 

as would over-distend and debilitate the stomach. Immediate temporary relief 

o£ the palpitation is sometimes consequent upon the exhibition of an antaeid, 

SL carmmative, or a mild emetic,* when there is reason to suspect that the 

'^^ stomach has been overloaded with food, distended with gas, or irritated by 

r>- acidity. In cases where there exists considerable irritability of stomaelv 

'-■ prussic acid has been found by Dr. EUiotson of so much use that he is dis* 

posed to consider the marked relief afforded by it as almost diagnostic of fimc- 

r7 - tionai derangement arising from this source. The bowels should be regulatec^ 

a. r. "but by no means powerfully acted on. Many dyspeptic and more especially de* 

:( - licate fbmaleSy often, we believe, induce or exasperate palpitations of the heart 

by the injudicious use of drastic purgatives. Where they appear to be connected 

-with congestion of the liver, its secretion should be freely promoted, and a few 

leeches applied, either over this organ, or, still better, to the hemorrhoidal vessels. 

"When the suppression of any habitual discharge, or the sudden removal of a 

cutaneous eruption, has been followed by palpitations, the establishment of some 

:.'• -vicarious action is the practice which both reason and experience indicate as 

best If the affection is connected with gout, an habitually f^e state of the 

bowels is peculiarly important, and should be effected, if possible, through the 

.' medium of the diet ; otherwise by the use of an appropriate aperient, and more 

especially by the free use of magnesia. The fluid effervescing preparation of 

this medicine, invented some years ago by Sir James Murray, is peculiarly 

suitable in these cases, where its use has to be so long continued, inasmuch as 

it has neither the disagreeable taste nor liability to concrete within the bowels, of 

the ordinary form. During the fit of palpitation, which is often very violent 

and attended with peculiar anxiety and sense of sinking, an opiate or some of 

the milder narcotic extracts may be given with advantage, in strong camphor 

mixture or some other cordial medium. 

The existence of spinal irritation, where an altered regimen and the enjoy- 
ment of a pure country air fail of procuring relief, calls for the application of 
leeches and counter-irritation to the tender portion of the back. Where the 
palpitations seem to depend on extreme excitability of the nervous system 
generally, and of the cardiac nerves in particular, independent of any discover- 
able disorder in other organs, digitalis or prussic acid may be cautiously had 
recourse to, along with active and continued counter-irritation over the pne- 
cordial or corresponding dorsal region : whilst at the same time every means 
of favourably modifying the prevalent nervous temperament should studiously 
be put in practice, — such as living much in the open air; adhering to early 
hours ; using as much exercise as is consistent with the strength ; practising 
temperance without abstemiousness ; and, above all, keeping the mind at ease, 
and not over-working the brain. 

As to the palpitations which accompany the different kinds of asthma, we 
must refer for their treatment to the various diseases of the heart and lungs, 
of which the asthmatic paroxysm is symptomatic. 

SYNCOPE. 

Syn^toms. — Cattses. — Effects of the injection of air into the veins, — Diag^ 
nosia^ — Treatment of syncope founded on its various causes. 

Syncope, or that temporary loss of consciousness and motion which ensues 
when the brain, in consequence of the sudden depression of the heart's actiCMi^ 
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» no longer adequately supplied -with, blood, U» a« we shall have oocasloa to 
notice in a subsequent part of this vork, a frequent and very alarming symptom 
in many organic diseases of the last* named organ ; but it is also prone to occur 
from very slight causes, in the absence of all such structural change, in those 
of a nervous and debilitated habit, and more especially in delicate females of 
the upper and more artificial classes of society, irho are too often rendered 
morbidly susceptible by luxury, indolence, and self-indulgence. 

The precursory gymptonu, ordinarily present, consist in a painful sense 
of iaintness*, sinking, or dead sickness ; clouded vision, "with the perception 
of various imaginary colours ; ringing and rushinp^ sounds in the ears ; ver- 
tigo and confusion of head ; coldness and tingling m the extremities, and eold 
perspirations, along with extreme paleness imd collapse of the features. la 
4ome rare instances, as, for example, where the mind receives a sadden shock, 
syncope has been known to take place immediately, and without the occur- 
rence oifany of these warning signs. Where the individual faints outright, the 
breathing becomes almost imperceptible ; consciousness is extinct ; the pulse 
at the wrist can no longer be felt ; the contractions of the heart are extremely 
feeble, its first sound iMing greatiy diminished in intensity, whilst its second 
sound is commonly inaudible. 

This condition continues for various periods, fh)m a few seconds to some 
minutes ; or, in a minor degree, even for hours or da^s, as in those em- 
barrassing cases of suspended animation which are, occasionally, with so much 
difficulty distinguishable from death. 

As the £Euntingfit goes o£f, the respiration becomes stronger; reaction mani- 
fests itself in the circulatory system in the increasing energy of the heart's 
pulsations and in the refilling of the capillaries, as well as in the gradual though 
often painful return of consciousness and voluntary motion. 

Of the causes productive of syncope, some act primarily on the brain and 
nerves ; as, for example, peculiar odours and powerful miasmata, disgusting or 
painful sights, affecting strains of music, mental shocks, destructive bodily in- 
juries, agonising paru or intense pleasure, concussion or inflammation of the 
brain or ganglionic centres, fatigue, inanition, &c. Others produce their effect 
through tiie medium of the circulation, as excessive losses of blood, as in the 
case of surgical operations, wounds, or floodings after delivery; or profuse 
evacuations, as in cholera, violent diarrhoea, prolonged lactation, or the sudden 
removal of pressure off the abdominal vessels and viscera, as in the case of par- 
turition, or rapidly drawing off the fluid in ascites, especisJly when proper ban- 
daging is neglected. Even the premature assumption of the erect or sitting 
posture by convalescents f^om fever, or others in an extreme state of debility, 
is often sufficient to produce a very dangerous or even fatal syncope ; these 
postures, as we have already seen, having a very considerable power of weak- 
ening the force of the heart's pulsations, and apparenUy exhausting the irrita- 
bUity by the enormous augmentation of its speed : nor can we believe that the 
.gravitation of the blood is in such instances without its influence. 

In the very opposite condition, or that of plethora, syncope is likewise not 
an infrequent occurrence, appearing to originate in a temporary oppression of 
the heart and great vessels. Instances from this source are not rare in preg- 
nancy and certsdn forms of hysteria; though, in regard to both, the co-operation 
of sympathy or coexisting nervous disturbance is not to be overlooked. It will, 
indeed, be found impossible in many other instances as well as these to refer the 
exciting agency to a simple source : thus, in respect to many of the various poisons, 
mineral and vegetable, by which syncope may be induced, part of the influence 
is ascribable to the direct action on the nervous system, part to the extreme 
exhaustion consequent on the incessant dischnrgcs, and part to sympathy of the 
heart with the suffering organs. Some, however, manifest their influence over 
the heart with peculiar rapidity : the fatal syncope induced by prusnc acid is 

* This is not universally true ; in gome individuals the sensatioQ is decidedly pleasurable: 
f uch was the case with Montaigne 



SYNCOPE. 298 

ajimost instantaneous; that fh)m tobacco very rapid; whilst the tendency to the 
same result when induced by digitalis is, on the contrary, of a peculiarly in- 
sidious and accumulating character, being brought on by even small doses of 
this substance when long continued, and persisting for a considerable time after 
they have been renounced. 

The tendency which exposure of the surface of the body to a high tem- 
perature has to produce fiiinting is familiarly known in the instances of hot 
"bath, overheated apartments, standing long with the back to a powerful fire, 
&C. ; the effects being ascribable to the influences of these causes as well on 
the nervous system as on the distribution of the blood. 

Amongst the most rapid and fatal instances of syncope is to be placed that 
induced by the forcible and sudden injection of air into the veins, which, after- 
it has reached the heart, seems immediately to arrest the circulation. As 
to the primary cause of death under such circumstances, there has been 
much diSSPerence of opinion amongst physiologists. By Nysten and Bichat it 
•W38 ascribed to the effect of the bit on the brain (compression of the organ,, 
according to the former, being produced); by BoerhSave to the clogging of the 
pulmonary capillaries, and consequent interruption of the circulation ; by Leroy 
to emphysema of the lungs ; and by Magendie to loss of power in the right ven- 
tricle ftom over-distension. A much more satisfactory explanation than any 
of these was proposed a few years ago by Dr. John Macdonnell. * — " What will 
usually be found to occur," he observes, "is this: the injected air is quickly con- 
veyed to the right auricle, the contraction of which drives it partly back in the 
Tems, partly into the ventricle. The auriculo-ventricular valve is incapable of 
completely confining the air; and, instantly that the auricle relaxes, it is again 
filled with air, partly from the ventricle, partly from the veins. In this way 
the auricle will be observed, at the instant of each relaxation, to become dis- 
tended with air, which thus stops the circulation, and, of course, causes death." 
As to the causes to which Nysten and Boerhaave attribute it, he does not deny 
the possibility of their being occasionally concerned, but successfully impugns 
the hypothesis of Magendie as being quite incompatible with the observed fiicts ; 
for blood and air mixed continue to be forcibly ejected from the wounded vessel 
even after the animal has become insensible, which Indicates sufficiently that 
the right side of the heart continues capaMe of powerful action.f 

* Dublin Medical Joarnal, July, 1 83d. 

t The occasional spontaneous introduction of air into the larger v^lns in the neighbourhood 
of the heart, during surgical operations, has excited much interest of late year« since attention 
was first called to it by Beauchtoe, and more particularly since the occurrence of Dupuytren's 
celebrated case. The experiments made before the recent Commission of the Royal Academy 
of Medidae, by M. Amussat, have thrown some new light on this obscure subject. From these 
it appears that it takes place only in that portion of the great veins which are situated near 
enough to Uie chest to be the seat of the venous pulse, or that flux and reflux of the blood 
taking plaro under the influences of the respiratory movements, —as the lower third of the ex- 
lernaf jugular, for instance, and the subclavian vein ; or if such introduction of »ir occasionally 
occurs in somewhat more remote parts, It is only when the orifice iu the vessel is held open, 
and not even then in veins which are considerably more distant, as the brachial, for example. 

Where air is artificially injected into the veins of the lower aiiimals, tiie effect varies with the 
quantity introduced, and the force and rapidity with which it is thrown in. Thus, in some in- 
stances, death ensued within two or three minutes ; in others, though there was an appearance 
of extreme anxiety, with great embarrassment of the respiration and circulation, extreme de- 
bility, convulsions, and tetanic spasm, death did not take place for near half an hour ; whilst in 
others again, when the quantity was very inconsiderable, little uneasiness was manifested, and 
the animal speedily recovered. The phjrsical signs of air in the veins were a lapping or gur- 
l^ing noise within these vessels, synchronous with the inspirations, and occasionally also with 
thediastole of the heart, in which organ, likewise, a bcjllows-murmur was heard, with or with- 
out a gurgling sound. On dissection, if immediately performed, the right side of the heart 
and the pulmonary artery were found distended with ttotny blood ; the left side at this period 
being entirely tree flrom it, unless in such large animals as the borse, where the greater sixe of 
the capillaries of the lungs was supposed to have admitted more readily of its passage. In 
somemstances, the veins of the brain and other parts of the body already contained air ; and it 
existed in them universally, as well as in the arteries, where the animal had survived the ex- 
periment, and not been put to death till some days afterwards. 

The proximate cause of death is supposed by the Commission to be threefold. 1st. iKnOfltooug 
distensfon of the heart, and consequent impediment to its contraction. 2d. Embarrassment ot 
the pulmonary circulation by the spumous blood in the branches of the pulmonary artery. 3d. 
Compression of the brain by the air in its veins, in some instances. 

U 3 
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A large dnuight of cold water, taken whilst the body is orer^heated andde- 
httitated by Tiolent exercise, has been known almost immediately and entii^y 
to arrest the heart's action. But, of all agents, electricity in an aecnranlated 
form is that which most iostantaneoasly and iirecorerably puts a stop to the 
heart's motions, seeming to act simultaneously on the nerrous and mnscolar 
systems and on the blood, destroying at once Ihe sensibility of the first, the ir- 
ritability and contractility of the second, and the power of coagulation in the 



The cases in which &tal syncope more usually presents itself in practice 
are either those in which, there having been extreme prcTious debility, some 
unsuitable posture has been assumed, or some exhausting muscular effort at- 
tempted, some intensely pfunfdl operation performed, or injudicious evacuatioa 
practised ; or those in which sudden and irreparable exhaustion has been in- 
duced by an inordinate loss of blood; or, finally, those in which the heart has 
long been suffering from a state of organic disease, as softening or atrophy <tf 
its tissue, or passive dilatation of its cavities. In the last-mentioned onler of 
oases, so great is occasionally the weakness of the circulation, that a porti<»iof 
the blood seems sometimes to coagulate within the heart before life is yet ex- 
tinct ; the polypous concretion so formed becoming the immediate cause of the 
fatal syncope. A few instances are on record of individuals who have died 
quite suddenly without any sufficient apparent cause, and in whom dissection 
having discovered nothing besides an empty and flaccid state of both sides of 
the heart and of the venae cavse, we are obliged to refer the fiital termination either 
to deficient energy of the cardiac nerves, or to weakness of the muscular 
parietes of the organ, or, in short, to a species of paralysis. 

Diagnosis, Syncope may readUy be distinguished from the partial loss of 
consciousness occurring so frequentiy in hysteria, and depending generally on 
temporary congestion of the brain rather than on deficient circulation within it, 
by tiie colour of the cheeks and lips in the latter affection, by the continuance 
of the arterial pulse, and finally by the accompaniment of other hysterical 
sjrmptoms, as globus, pain in the left side, alternate fits of laughing and dy- 
ing; &c 

The Leipothymy of Sauvages, or that condition which is characterised by the 
fixed eye and appearance of abstraction, or rather of impaired consciousness, by 
the momentary cessation of voluntary motion and by the restrained respiration 
a condition which so often ushers in the epileptic paroxysm, and which seems 
to consist in a passing congestion of the cerebral vessels, may be discrimi- 
nated at once by the pulse remaining firm throughout the seizure, as may like- 
wise the epileptic attack itself by the same circumstance taken in connection 
with the violent agitations of the body, the foaming at the mouth, &c. Apo- 



Af to remedial measures, those which appear to promise most benefit are,— frequent com- 
pression of the chest, the vein being kept dosed in the intervals ; the abstraction of air or frotti 
with the syringe ; and, lastly, free bloodletting, the efficacy of which was accidentally disco- 
vered by Nysten. 

There are on record nearly forty supposed cases of the accidental introduction of air into the 
reins in the vicinity of the chest, in operations on the human subject ; yet in very few of these 
is the actual occurrence of such an event satisfactorily established. Dupuytren's, and perhaps 
half a dozen others, may be admitted as genuine. In these there was heard either a gurf^Ung 
noise, or a sound of air rushing through a narrow aperture ; and this was, for the most part, 
almost immedlatelv followed by fatal syncope. In one instance, death ensued almost instanth 
after opening the jugular vein for the abstraction of blood In a case of apoplexy. In all the 
indubitable examples of the accident In question, air was found in the vessels, both arteries and 
veins, of the brain and rest of the body, and In some of them also in the right ventricle of the 
heart. Still it is &r from certain that the air so introduced was always the sole or even prin- 
cipal cause of death ; for, in the first place, there were numerous other influential causes in 
operation, as loss of blood in some instances, exhaustion from pain or fear in others, oppretssive 
determination to the head in others : and, in the second place, the symptoms and eflbcts difl^ 
considerably from those Induced by the direct iujection of air in the lower animals ; convulsions 
were not commonlv present,— death was much more sudden. Dibtenslon of the right side of 
the heart with frothv blood was not so constantly observed, and the quantity of air bitroduced 
was apparently much less. (Sec a very able analysis of the evidence on this suhiecC. in JBr&isk 
and Foreign MeeUeat Review, No. XIL) ^^^ 
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plexiy, or pressure on tlie brain bjefftued blood or Benun, or extreme oonges- 
tioQ of its Teasels, is sufficiently characterised by the heavy stertorous breath- 
ing, and commonly by the full strong pulse and congestion of the yessels of 
che ftce; as is asphyxia by the swollen livid features, and the distension of the 
oapiilaried with unarterialised blood, indicative of the function of the lungs 
liaTing ceased prior to that of the heart And, finally, real death may be dis- 
tinguished from syncope by the total and prolonged absence of both sounds 
of the heart, and of every trace of respiratory movement or pulmonary vapour; 
by the cadaveric stiffiiess of the limbs ; the sinking of the temperature in the 
interior of the body, as judged of by the introduction of a thermometer into 
either end of the alimentary tract, or under the axilla ; the complete absence 
of all evidence of sensation, even on the application of the strongest stimuli 
to the nerves of the skin and to the other organs of sense; by the blackish hue 
of the sclerotica when it has been exposed for some time to the air ; by the 
filmy sunken appearance of the cornea ; and by the bluish or reddish streaks 
throughout the skin, but especially on the most dependent parts; or, if these 
signs £edl to force conviction, by awaiting the occurrence of the odour and dis- 
colourations of incipient putrefaction. 

Treatment, The objects of treatment consist in abbreviating or anticipating 
the attack, and, in the intervals, gradually counteracting the local and consti- 
tutional causes of its occurrence. During the period of the premonitory 
sensations, the obvious means of preventing the occurrence of complete 
syncope consist in placing the patient in the horizontal posture ; the removal 
cf all pressure of cloths, &c. on the throat, chest, and abdomen ; the free ad- 
mission of fresh air, to stimulate the lungs and surface of the body ; cold as- 
persion, to excite the cutaneous nerves and call the associated respiratory 
muscles into full action ; together with sharp volatile errhines, a drink of cold 
water, or, if within reach, a stimulant aromatic draught, containing either 
ammonia or camphor, or a glass of wine, or other easily obtained stimulant, 
if there be no suspicions of inflammatory disease : in short, all such means as 
are known temporarily to stimulate the nervous system, and augment the 
action of the heart and lungs. Tight ligatures on the limbs, so as to impede 
the flow of blood to the extremities, — once a popular remedy, — have been re- 
cently alluded to by Mr. Wardrop, who countenances their employment, and 
endeavours to account for their influence on physiological principles. When 
&inting has taken place outright, most of the above measures, with the ex- 
ception of the introduction of fluids into the stomach, will still be practicable 
and proper, and will ordinarily suffice to shorten the attack. The coomion 
people, in such cases, often cry shrilly in the ears, slap the palms of the hands, 
or use other familiar methods of ^wakening the dormant sensibility. In in- 
stances of obstinate and prolonged suspension of animation, it may be proper 
to employ, moreover, stimulant injections of camphor, turpentine, &c. together 
with frictions of the limbs and trunk ; to apply warm embrocations to &e pit 
of the stomach and prsecordial region ; and avail ourselves of the agency of 
heat in a still more energetic form, as by means of the bowl of a spoon or head 
of a hammer, plunged for a few seconds into boiling water, and then brought 
into momentary contact with the cutaneous nerves, more especially in the 
situations just mentioned, or to the corresponding portion of the spine : and 
in extreme cases, which, from the prolonged silence of the heart, or unnatural 
and increasing interval between its sounds, seem to verge upon dissolution, the 
introduction of warm and exciting fluids into the stomach by means of an 
elastic tube, the assiduous employment of artificial respiration, and, perhaps, 
also of electricity, should be resorted to. From analogy we should anticipate 
benefit, in some of these cases, from the momentary dashing of cold water, from 
a height, on the upper portion of the spine ; care being taken not to produce 
any permanent or general reduction of the temperature of the body, inasmuch 
as to support the animal heat is an indication of primary importance. 

It can scarcely be necessary to recall to the reader s mind, that the pre- 
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-vention of flynoope U not always dennble ; that in inflammatoiy affe^tidns, 
for inftft"^, when bloodletting has been practised, the good effects of the 
operation are probably sometimes much augmented by its occarrence v whSlst 
any attempts at preventing it, by the exhibition of stimulants, could not Ml to 
counteract its beneficial results, and ought therefore, for the most part, to be 
scrupulously avoided. There are, however, on the other hand, many cases in 
which, though bloodletting in moderate quantity may promise great relief, as, 
for instance, in certain stages of organic affection of the heart, the super* 
vention of syncope would be attended with extreme risk ; and there are very 
few cases indeed, of any kind, in which we should venture to bleed to this 
extent in the horizontal posture. The ready occurrence of hunting on the 
loss of a very small quantity of blood may generally be considered as a proc^ 
of bloodletting being inappropriate, either to the disease in which it has been 
employed, or at least in respect to the period of its performance $ and has 
been referred to, by Dr. Alison, as one of the means of distinguishing incipient 
idiopathic fever from the constitutional effects of a local inflammation. 
Dr. M. Hall thinks we have a criterion of the quantity of blood proper to be 
drawn in any disease, in the &cility with which syncope is induced, — the 
patient being in the erect or sitting posture : and accordingly its supervention, 
£rom the loss of very moderate quantities of this fluid, is thought to indicate 
certainly the absence of formidable inflammation ; whilst, on the contrary, the 
tolerance of very copious evacuations of this kind is looked upon as sufficient 
evidence of their appropriateness. Thus, for example, whilst in a state of 
health, incipient syncope is induced commonly by the loss, on an average, of 
about 15 ounces of blood ; in congestion of the brain, &om 40 to 50 ounces 
may often be taken before the same effect ensues ; in inflammation of serous 
membranes, from 30 to 40 ; of parenchymatous parts, about 30 ; of the skin 
and mucous membrane, about 16 ; in fever and the exanthemata, from 12 to 
14 : whilst in delirium tremens, puerperal delirium, concussion of the brain, 
intestinal irritation, dyspepsia or chlorosis, and, above all, in cholera, the ab- 
straction of a much smaller quantity will commonly have the same result 
These views, however, have not been universally adopted ; and Dr. Clutter* 
buck, in particular, whose experience in regard to bloodlettiug has been pe- 
culiarly extensive, has very recentiy raised ms voice against them. Whilst he 
does not altogether deny that the approach to syncope in the erect posture 
may be a test of the quantity of blood which can be lost with safety, he asserts 
that it is, alone, no true measure of the quantity proper to be taken ; for the 
period at which syncope occurs will vary with the size of the aperture, and 
the rapidity with which the blood escapes, no less than with the quantity 
drawn ; and hence, if it flow very quickly, fainting may set in before enough 
has been ol^tained to make any permanent impression on the disease ; and if, 
on the contrary, very slowly, an unnecessary and injurious diminution of the 
circulating fluid may be undergone before tiie same state is induced. And 
again, the observance of the rule in question would lead very commonly, it is 
asserted, to a wasteful expenditure of the vital fluid, as inflammations can very 
often be controlled without pushing depletion to the length of syncope. 

In hsemorrhage from wounds, &c., fainting seems to be one of nature's 
remedies for promoting the contraction of the bleeding vessels, and the form- 
ation of a coagulum. When, however, mechanical means of commanding the 
hsBmorrhage are at hand, and especially when the loss in this way has already 
taken place to a formidable extent, the judicious practitioner will not, of course, 
for a moment, hesitate to interfere and arrest the further flow of blood, and 
anticipate the occurrence of such a state ; unless under the existence of some 
very peculiar counter-indicating circumstances. In syncopes connected with 
diseased heart, or with uterine haemorrhage, such interposition, the peril being 
imminent, is loudly called for from the very first In the former, our re- 
sources are unfortunately very limited, scarcely extending beyond the ex- 
hibition of diffusible stimuli, and the application of warmth and friction to 
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Hie soHace, and otha? excitants of the outaneons nerves and capillaries, in the 
manner previously alluded to. In the latter, the invaluable aid we possess in 
the tampon or plug, in the form of a sponge, or a common silk pocket hand- 
kerchief oiled, and gradually introduced into the upper part of the vagina, should 
^ever be forgotten, as by means of it, together with the judicious employment 
of opium and other stimulants, many a valuable life may be saved. 

In cases of syncope originating in plethora, exciting medicines should, as a 
general rule, he religiously abstained from, abstraction of blood being the 
obvious remedy. On the contrary, in the very formidable cases of fainting 
connected with passive dilatation of the heart, and with lesion of its valves 
and orifices, bloodletting is a very doubtful resource, its use requiring the 
greatest caution ; and being suitable, when at all, rather in the intervals than 
during or impending the attacks : whilst in softening and atrophy of the 
heart it is in the strongest degree counter-indicated, the proper remedies for 
a sudden sense of sinking and fainting connected with these conditions being 
the instant exhibition of powerful cordials, hot drinks, sinapisms to the pre- 
cordial re^on, active friction along the spine and on the extremities, and 
rigid restriction to the horizontal posture. In the syncope dependent on in- 
flunmation of the heart and its membranes, stimulants would be no less mis- 
placed than depletions under the circumstances just mentioned. In this, as 
well as in the other cases above enumerated, the necessity for abstaining from 
all strong mental emotions, and all needless muscular exertions, is self-evident 

Where a tendency to sickishness and fainting is the immediate result of a 
surfeit, or of something having disagreed with the stomach, the propriety of 
an emetic, at least where there is no counter-indication from disease of the 
heart or great vessels, &c., is obvious ; as likewise in the case of j>oisoning by 
acrid and narcotic substances. 

. The syncope which is caused by a large draught of a cold fluid taken when 
overheated and in a state of extreme exhaustion, demands the most prompt 
and energetic measures. It is sometimes preceded by spasms of the stomach ; 
and here the application of heat to the epigastrium, as by means of a bladder 
filled with warm water, the introduction of laudanum in a large dose into the 
stomach, along with hot brandy and water and other stimulants, should be had 
recourse to without the loss of a moment of time. If the power of swallowing 
is already lost, by the intervention of the stomach-pump and stimulant in- 
jections we may still make an effort to save the sufferer's life. 

We have known a person to drop down insensible in the street, immediately 
after drinking a bottle of soda water ; the seizure, however, being momentary, 
and not giving rise to any subsequent ill effects. In such a case we must 
suppose, either that the sudden distension of the stomach by the liberated gas 
arrests the heart's action through the medium of sympathy or pressure, or 
else that the obstruction of the great vessels produces a state of extreme but 
temporary congestion of the brain. 

The rapid secretion of gas in enormous quantity into the stomach and in- 
testines, and the consequent impediment to the motion of the diaphragm, the 
compression of the heart, and impairment of pulmonary dilatation, have re- 
cently been adduced to explun a case of sudden death when no other morbid 
appearance sufficient to account for the fatal event was discoverable on dis- 
section ; and the well-known effects of speedy gaseous distension of the abdo- 
men, on cattle which have gorged themselves with certain green foods, counte- 
nance the explanation. 

Instant death has been supposed, in cases of a different kind, to have been 
induced by the sudden over-distension of the cavities of the heart with blood * ; 
and a palsied state of the organ certainly appears very rapidly to be induced 
in persons asphyxiated, in part by the quantity^ as well as by the quality of the 
blood with which, in consequence of the stasis in the pulmonary vessels, it 
soon becomes inordinately dilated. 

• Leuwenhoek, quoted t^ ElllotiOD In hifTbysiology, p. 488. 
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In addition to the sonrees of s^neope alreadj ennmerated, the fpontaneoos 
development of. a gaseous flaid in the blood has been recently suggested by 
M. Ollivier as a possible cause of the total cessation of the heart's action ; 
acting either mechanically by inordinate OTcr-distension of the right side of 
the heart, or as a poison if it consist mostly of carbonic acid or any equally 
deleterious agent {Bimu Midieahf Feb. 1838.) : and he adduces a case of 
sudden death taking place in a debilitated patient in the effort of risings, irhere 
dissection detected nothing but the gaseous dilatation here spoken ofl 

As fbr the means to be put in practice, in the interrals of attacks of syn- 
cope, for the removal of the local and general conditions on which, when ha- 
bitual they depend, we jnust refer the reader to what has been said in the 
preceding sections on the modes of strengthening and regulating the nerrous, 
muscular, and other systems. 

In connection with syncope, we may allude to cases in which the action d 
the heart may be enfeebled. 

The action of the heart may be enfeebled in various degrees, from a mo> 
mentary flutter up to actual syncope, either from want of energy in the organ 
or from deficient excitement, or, finally, from the embarrassment of the circu- 
lation connected with organic disease. The derangement originating in the 
last-named cause does not fall within the scope of the present section. That 
such weakness may manifest itself in a very alarming form, altogether inde- 
pendentiy of any structural lesion of the heart, la matter of every day observ- 
ation : and its source may then commonly be traced up, either to the partici- 
pation of the nerves of the heart in a general depression of the nervous 
system; or to a deficiency, sudden diminution, or impoverishment of the 
blood ; or to sympathy of the heart with disorder in some other organ. In 
susceptible individuals an apparently slight cause will often sufllce to induce 
formidable derangement of the heart's action. Thus the pulse may become 
not only feeble and fluttering, but of varying strength and frequency, irregular 
and intermitting, from a passing disorder of the stomach, or a mere flatulent 
distension; from the temporary oppression of the heart by too rapid an afflux 
of blood ; or from a momentary emotion of mind, or a disagreeable impres- 
sion made on the senses. Where these attacks are preceded or accompanied by 
a prolonged sense of fldntness and anxiety, an antispasmodic or stimulant 
draught should be given to procure present relief, and prevent them passing 
into syncope ; or where there is reason to suspect the presence of offending 
ingesta in tiie stomach, a mustard emetic, as best suited to clear out this organ 
without augmenting the debility, should be had recourse to. In their intervals 
the tendency to recurrence must be combated by attention to the digestive 
organs, by tiie correction of plethora or anaemia when either of these states 
exists, and by strictiy following out the hygienic principles set forth in the 
hist section, 

ANGINA FECTOBLS. 
Symptoms, — Seat and Nature. — Complications, — Diagnosis,^- Treatment 

This severe spasmodic affection, termed also Syncope AnginosOj Stemalyia, 
Asthma Arikriticum vd Diaphragmatician, Suffocative Breast-pang^ ^c.,>for the 
first clear account of which we are indebted to Heberden, consists in a sense 
of constriction in the prsecordial region, and more especially under the inferior 
portion of the sternum, with a feeling of numbness and pam extending thence 
to the left arm, and is attended by apparent difficulty of breathing, intense 
anxiety, and apprehension of impending death. « 

Symptoms, It makes its appearance ordinarily, for the first time, suddenly 
as the person is ascending a hill, especially if the wind is in his face ; or under- 
going some unusual exertion soon after eating. The excessive pain and sense 
of suffocation and fidntness oblige him, if walking, instantly to stop^ and he 
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eominoiily ftels as if he should die were he to perseyere. By a momentary 
repose, his sufferings, at least towards the commencement of the disease, or- 
4inarily vanish for the time, leaving behind only a dull aching or uneasiness 
within the chest The attacks recur at uncertain interyals, at first, of weeks 
or months, or even still more protracted periods ; but become subsequently 
gradually more frequent, of longer duration, and sometimes, though perhaps 
not generally, of greater intensity. The paroxysm is, at a more advanced 
period of the affection, much more easily excited ; emotions of mind, intense 
thought, the actions of eating, coughing, or relieving the bowels, being now 
sufficient to bring it on. It will at this stage even occur as the individiud lies 
at rest in his bed, and especially immediately on awaking from the first sleep ; 
in which respect it coincides, as Heberden remarks, with many other spas- 
modic nervous affections. 

The pain, which at first was confined to the chest and upper part of the 1^ 
arm, reaching commonly only as far as the insertion of the deltoid and pec- 
toral muscles, afterwards often extends along the ulnar nerve down the inside 
of the arm to the elbow, wrist, or even to the fingers. It occasionally, though 
rarely, affects the right arm also, the neck, and lower jaw towards the ear, 
causing a feeling of choking and difficulty of articulation; and may even reach, 
though this is much more uncommon, to the lower extremities. The pain 
often follows the course of the anterior thoracic nerves, more especially of the 
left side; and in females there is at times, from this cause, extreme tenderness 
of the breasts. In some anomalous cases the painful sensation has been known 
to originate in the arm, not being at all felt in the chest till a more advanced 
period of the disease. 

The duration of the seizure at the commencement rarely exceeds a few 
minutes, thoi^h it may last for half an hour or an hour, and in the more con- 
firmed stage of the affection the paroxysm may be still further prolonged. 

The pulse is subject to great varieties, being in the slighter forms often but 
little affected ; whilst in the protracted and more aggravated cases it is feeble, 
irregular, or intermittent in some, quick and strong in others ; its derange- 
ments, which often continue to a certain degree in the intervals, being fre- 
quently accompanied by a marked tendency to syncope. The respiration is 
sometimes affected to such a degree, that the .patient cannot continue in the re- 
cumbent posture : yet the difficulty of breathing, in the earlier stages more es- 
pecially, is very unlike spasmodic asthma ; for the patient, by an effort of the 
will, is still able to take a full inspiration, and sometimes finds a momentary 
relief firom the effort A patient of great strength of mind has been known 
to persist in walking, in spite of the vehemence of his sufferings ; and his Te- 
solution has been rewarded by their speedy cessation. Others, again, have 
made a similar attempt without the like result ; and we apprehend titat where 
the attacks, as is so often the case, are connected with that excited and over- 
loaded state of the heart induced by muscular exertion, the experiment cannot 
be exempt from hazard, and especially so if any organic disease exist 

The urine during the paroxysm is commonly clear and pale, as in other af- 
flictions of a nervous kind, and in some rare cases it has flowed off involunta- 
rily. Flatulence and irritability of stomach are very frequent accompaniments 
of the attack, the fulness of this organ adding materially to the sense of ten- 
sion in the neighbourhood of the diaphragm. In the advanced stage of the 
disorder, the derangement of the digestive organs is a very prominent and 
distressing symptom at all times. 

The fii^ durmg the paroxysm is in general pale ; and the cerebral func- 
tions are unimpaired, save in so far as the intense suffering manf interfere with 
their exercise, or the occurrence of syncopa for a time cut off the necessary 
supply of blood fh>m the brain. Yet cases have been met with when, on the 
contrary, the action of the heart being violent, congestion of the head and 
convulsions took place. 

"Where the patient is not previously carried off suddenly by syncope in one 
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of the Bore vidleiit aeisnres, as is oftmi the case, well^inarked symptoms of 
strnoteral disease of the heart often erentnally manifest themselves ; and the 
leene closes amidst pennanent derangement of the eircnlation and respiration, 
•eroos eflosions, hsmorrhages, &o. 

Seat amd Nature, Great difference of opinion has long existed as to the 
true nature of this affection, some authors looking upon it as inrariably con- 
nected with oiganio disease, whilst others Tiew it as merely spasmodic or nen- 
nl^k^ and oonoder any coexistent stmctoral changes (which, they assert, 
are quite indeterminate in their nature) as mere coincidences, or, if connected 
at all, rather related as consequents than causes. Reference to the results of 
the numerous post-mortem examinations rec rded by various writers, shows 
that though organic disease of some kind or other has been found in a large 
proportion of cases, yet in many nothing of the kind has been detected. We 
are accordingly disposed to side with those who believe that angina pectoris, 
at least in its less inveterate modifications, may exist altogether independent 
of structural changes. It is only in the more aggravated and prolonged cases 
that Buch alterations have been very conspicuous. When they occur, their 
most frequent seat is undoubtedly in the heart, pericardium, or great vessels. 
Amongst the lesions which have most frequently been met with, are ossification 
of the valves or orifices of the heart, of ibe coronaries, or of the arch of the 
aorta ; hypertrophy, dilatation or softening of the heart ; excessive fatty de> 
positiou, either on this organ or in the anterior mediastinum ; effbsion into the 
pericardium or pleura ; and disease and enlargement of the liver. 

Being comparatively a rare disease, and consequently but few cases falling 
under the care of any one individual practitioner, of the numerous theories 
Ibrmed as to its nature and seat upon its first be^nning to attract attention, 
most were deduced fix>m very inadequate premises, each observer ascribing it 
to that particular form of organic disisase in connection with which chance had 
most fr^uently presented it to him. Thus Parry, and several others in imi- 
tation of him, r^erred it to ossification of the coronary arteries ; Fothergill to 
deposition of fat on the heart, and in its neighbourhood ; Tiatham, Brera, and 
ZeishineUi, to enlarged liver, and consequent pressure on the heart, or sympa- 
thetic derangement of its function. More enlarged observation has, however, 
shown, that none of these appearances are essential to its production ; or, in 
other words, that it may exist without any of these lesions ; whilst they, on 
the other hand, may be detected on dissection, though none of the characteristic 
^mptoms of angina had been present during life. 

Heberden, though, as we have stated, the first express writer on the sulject 
(with the exception perhaps of Sauvages), seems to have entertained more com- 
prehensive and just notions of its true character than the minority of those who 
have succeeded him. Guided rather by the well-marked morbid phenomena 
which characterise it during life, than by the variable and uncertain structural 
changes sometimes found after its fktal termination, he came to the conclusion that 
it was truly of a spasmodic nature. Thus the attack is ordinarily sudden in its 
commencement and cessation, the intervals of health being, at least at the first, 
perfect: mental distress often induces the paroxysm, and opiates and stimulants 
occssionally procure relief; there is no inflammatory quickness of pulse, and 
the seizures in the more advanced stage of the disease often come on, as already 
mentioned, after the first sleep, as is the case with many other spasmodic af- 
fections. Our best recent authorities take very similar views of its nature : 
thus Laennec thinks that though it often complicates organic disease, and more 
especially that of the heart, it is in its nature independent of it, being essen- 
tiidly a nervous disorder affecting primarily either the cardiac or the pneumo- 
f^astric nerves, or both, according as the beart or the iimgs and stomach are 
affected, or all three simultaneously : that the nerves of the brachial plexus 
become secondarily affected, as likewise the superficial cervical plexus supplying 
•the front of the thorax; and sometimes, but much more rarely, those of the 
lumbar and sacral plexus, giving rise to pain in the lower extremities, and oc* 
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oasionally to psdn and swelling of the testicles. The.analogy of its phenomena 
in diseases of acknowledged nerTous origin, as sciatiea and tic donlonrenx, is; 
lie thinks, complete ; the prominent features of each consisting in numbness and 
pain in the course of the nervous ramifications, with which, occasionally, slight 
tumef jtction is associated. M. Desportes had previously advocated very similar 
views, save that he limited the source of the disease to the pneumogastrie 
nerve. By M. Andral likewise it is conceived to be a mere ^'modifioation of 
the innervation ;" occasionally indeed accompanyiug organic disease, but then 
commonly only as a subsequent complication, or, as he states it, an epiphso- 
nomenon ; or else, on the other hand, obviously preceding the existence of the 
structural lesion, for many cases terminate fiitally before any such permanent 
alteration has come into being. As a further evidence as to its true naturei, 
we sometimes find it alternate with nervous affections in other parts, as with 
gastralgia, sciatica, tic or headach, loss of sensibility in different regions of the 
body, spasms of the muscles, &c. Dr. Chapman, like Desportes, conceives it to 
be neuralgia of the pneumogastric nerve originally, spreading subsequently to 
other nerves, and to those of the heart amongst the number ; and supposes that 
the immediate cause of the irritation consists in irregular or misplaced gout, 
inasmuch as recovery has been fi*equently known to ensue on the gouty action 
being excited in the extremities. Dr. Butter, who with Darwin fancied the 
affection to be placed in the diaphragm, has likewise ascribed it, as have many 
other writers of repute, to a gouty source. Dr. Hossack believes it to consist 
in a plethoric condition, more especially of the heart and great vessels ; and 
similar views are advanced by Dr. Forbes, in his able treatise on this affection in 
the Cycloptedia of Practical medicine. Dr. Forbes argues that its seat must be 
in the heart, as well from the frequency^ of sudden death in the paroxysm, for 
which derangement of no other thoracic or abdominal organ wo^d adequately 
account, as from the unquestionable frequency with which cardiac lesions are 
fbund in those who have perished by it These lesions, it is true, are not its im- 
Biediate or essential cause, which is more probably some nnnsnal irritability of the 
nerves of the organ ; but it is a well established general fact that diiseased orffans 
are thereby more disposed to neuralgic pains. He divides the disease into 
organic and functional, each of these being again subdivided into the idiopathic 
and sympathetic varietes. The simple functional angina he conceives to be very 
rare ; many cases set down as such being really examples of a degree of di^ 
proportion between the cavities of the heart, which from its slightness has been 
overlooked. The sympathetic variety, on the contrary, or that which is called 
into being by the reaction of disorder m other organs, is comparatively common. 

Dr. Hope thinks that any thing capable of irritating the heart, or rendering 
it morbid and susceptible, may suffice to produce the peculiar symptoms of angina 
pectoris ; and hence concludes that organic disease of the heart must needs be 
a most influential cause. He even asserts that he never saw a very aggravated 
case without such organic disease. The worst cases which have fallen under 
his observation have been instances of osseous and cartilaginous degeneration 
of the heart or great vessels, and more particularly of the coronary arteries, 
the valves or onfices. He believes, that where the elasticity is thus im- 
paired, any exertion which is calculated to over-distend them cannot fail 
to be productive of uneasy sensations, the amount of which will vary with the 
nervous susceptibility of the part and of the individual. In the less severe 
examples of the disorder he has often met with hypertrophy and dilatation, 
with or without softening of the heart; whereas in die mildest de^ee of all, 
which is very common in hysterical and hypochondriacal or dyspeptic patients, 
occurring in the form of spasmodic aching pain in the anterior part of the chest, 
extending sometimes to the neck and stomach, with or without pain in the arms, 
tbere has been no organic disease at alL 

It has been made probable by Dr. Corrigan that several symptoms of the 
group which generally go under the name of angina pectoris, — paroxysms of 
dyspnoea induced by exercise, a sense of tearing asunder within Uie chest, to« 
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gcOwr witt imiety md menial diitrMs. — may origiBate in aortitis, or inflan^^ 
flution of Uie mouth of the aorta ; which will occasionally yield, even when of 
vather long standing, to leeching, eoonter-irritation, and a mild mercurial conrs^ 
H. Sormant, the editor of Testa's work, likewise seems to incline to the opinion 
of its being occasionally of an inflammatory, though nnich more frequently of 
an organic, nature. 

No age except thai of early childhood seems ahsolutelT exempt from this 
disorder ; in the great majority of instances, howerer, it does not make its 
incursions before the fiftieth year. Females are very much less liable to it than 
males in its severer form, or that accompanied with organic disease of the heart 
or great vessels ; though in its milder grades they often suffer from it. In 
estimating its comparative f^quency in the male and female sex we must not 
be guided altogether by the printed relations of cases, as it is generally only 
those of a more formidable character, with organic complications, which have 
been selected for this purpose. It is more a disease of the higher orders, who 
live full and take insufficient exercise, and hence have the nervous as well as 
the vascular system in an unhealthy state, than of the lower or labouring classes. 

ComplicatioMs, We have already called attention to the frequent coexistence 
of diseases of the heart and great vessels with this affection, and to the power- 
ful predisposing influence they exert in regard to it lliinness and weakness 
of the parietes of the heart, and disproportion in various degrees between Us 
several cavities, are, as Dr. Forbes has very justly remarked, amongst the mor- 
bid conditions of this organ which may most readily escape observation, and 
which require therefore to be very carefully sought after. 

Dyspepsia, in some of its varied forms, is a very common precursor and con- 
comitant of angina pectoris, inasmuch as it reduces the tone of the nervous 
system, and so renders the heart as well as other parts prone to nervous dis- 
order : and a temporary increase of the derangement of the stomach is, at the 
same time, no infrequent exciting cause, also, of the attacks of the disorder. 
Diseased enlargement of the liver, commonly a secondary affection ensuing 
upon long continued disorder of the stomach and bowels, may, no doubt, in its 
turn, both by pressure and sympathy, add still further to the existing morbid 
tendencies within the chest, though its importance has been greatly exaggerated 
by Portal, the elder Latham, and Brera. 

In females, uterine and hysterical complications are not infrequent. Both 
excessive and deficient menstruation exert a very powerful influence in de- 
ranging sympathetically the action and nervous sensibility of the heart. But 
of sdl the complications, one of the most frequent and important is a plethoric 
condition of the vascular system — a state which accounts, as Dr. Forbes has 
remarked, for the frequent coexistence of aneina with gout ; its ordinary oc- 
currence in persons at an advanced period of life, and more especially in men 
who indulge in luxurious living, and who, being exempt from the necessity of 
regular b<^ly labour, are prone to obesity ; as well as for the striking benefit oi 
depletion and a reduced diet in a great proportion of cases. 

Diagnosis. The only disease with which angina pectoris is likely by the in- 
experienced to be confounded is asthma. To the mode of distinguishing them 
we have already alluded. It is only necessary to add here, that asthmatic 
attacks, firom the first, manifest a preference for the evening or night; that 
dyspnoea, accompanied by wheezing and cough, is their prominent symptom ; 
that there is a craving for fresh air which is quite peculiar; and, finally, a speedy 
remission of the symptoms on the occurrence of free expectoration, — none <n 
which things are commonly observed in the affection we have been considering. 
The prognosis in angina pectoris depends partly on the vehemence of the symp- 
toms, but still more on the character of the complications. In the merely ftmc- 
tionaJ or sympathetic cases, of hysterical or dyspeptic origin, especially where 
the paroxysms are not of a very aggravated nature, it is comparatively favourable, 
as these conditions are often within the influence of regimen and medicine, and 
the neuralgic pain is generally of a less obstinate character. It was probably 
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from pardenlar reference to such cases that Laennec spoke of the disorder as 
one ordinarily of little danger. Where complicated with obvious organic dis- 
ease of the heart or great vessels, and even in cases where there remains a 
doubt on this point, atid especially if dropsical symptoms have manifested. 
themselves, the prognosis should be a very cautious one. The known frequency 
of the occurrence of structural change at some period of the disease, as well as 
its liability to terminate in all its stages in filial syncope, must ever cause it ta 
be regarded as a very formidable affection. 

TVeatment This is obviously divisible into two parts, — the object of the one 
being to give immediate relief in the paroxyim; that of the other, applicable 
to the intervals, to reduce the nervous irritaHlity of the heart and of the system 
generally, and, where possible, to get rid of the exciting causes, and more es* 
pecially of such functional derangement in other organs as is known to exer-' 
cise a disturbing influence over the heart The treatment proper, both during 
the seizure and subsequently, will in a considerable degree depend on the state- 
of system in which the disorder makes its appearance. Where the patient is of 
a debilitated nervous habit, the use of carminatives, stimulants, antispasmodics, 
and anodynes are our chief resources, though unfortunately often very inadequate 
ones, during the paroxysm. The relief ordinarily ensuing on the expulsion 
of flatulence justifies the use of the first-named class of remedies. The pre- 
sence of wind in the stomach will alone at times give rise to a painful sensation 
in the region of the heart, and even greatly derange its motions. The sense of 
pain and spasm in the precordial region, over the chest and in the arm, together 
with the absence of all inflammatory symptoms, first suggested the use of the. 
ether classes of remedies just named. When opiates are had recourse to, they 
should be administered in a full dose to give them any chance of being usefuL 
Many practitioners are, however, opposed to their employment — and perhaps 
with reason in such cases where there is considerable organic disease of the 
heart The use of the diffusible stimulants, as ether, ammonia, or camphor, — or 
of antispasmodics, as castor, valerian, or assafoetida, &c. — is more universally 
applicable. Hydrocyanic acid, in the dose of a couple of drops, in camphor 
mixture, or in a solution of aseafcetida, is well suited to cases connected with 
gastric irritation. 

In cases where the action of the heart is particularly feeble, stimulant frictions 
to the back and chest are proper, along with sinapisms, or warm flannels im- 
pregnated with turpentine, over the prsecordial region. Stimulating footbaths 
and maniluvia may always be had recourse to, and are peculiarly applicable to 
those cases where misplaced gout is suspected. A warm aperient or a terebin- 
thinate injection should be administered in the more protracted cases, particu- 
larly where the bowels have been prsfviously deranged ; and if the stomach has 
been disordered by the quantity or quality of a previous meal, a mild emetio 
may be ventured on ; or if acidity be complained of, magnesia or an alkaline 
ought to be given in an aromatic mixture. 

In stout and plethoric patients, in whom the pulse is tolerably strong, or 
where if weak we have reason to think such weakness may depend on the heart 
and great vessels being gorged with blood, and hence unable to react freely oa 
their contents, cautious venesection is clearly indicated, and has the sanction 
of Parry, Hosack, Forbes, and other practitioners of high authority. When 
apprc^nately employed, it has produced more rapid and stnking relief than any 
other single measure whatever. 

In dubious cases, cupping or leeches over the chest or back may be substi- 
tuted. After the employment of depletion in cases of the kind alluded to, the 
other remedies mentioned above have appeared of much greater efficacy than 
trhen prematurely exhibited. When, however, there is reason to suspect, from 
the previous history of the case, a passive dilatation of the hcait or softening 
of its walls, we should abstain entirely from all such depletions, as a very slight 
depressing cause might here suffice to arrest irretrievably the motion of the 
heart 
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In those slighter nennlgic cases where the perietes of the chest seem chiefly 
implicated, diy copping and aoaptmctaration are deserring of triaL 

As to the treatment m the intervals, no rational plan can be formed without 
a correct estimate of the morbid elements present in each individual case, and 
more especially the recognition of organic disease where it exists, the just ap- 
preciation of assodated Ssorder in oti&er organs, and an accurate acquaintance 
with the constitntion of the patient, and his habits both of mind and body. 
Where straetural disease of the heart is ascertained as the predisposing cause 
of the attacks, the treatment appropriate to retarding its increase, reducing tiie 
irritability of the system, and miproving the general health, of which we shall 
hereafter have occasion to speak, will of course constitute the most important 
part of the management of the case, in conjunction with the scrupulous avoid- 
ance of all the known exciting causes of the paroxysm, and more especially of 
all violent exertion of body, agitating passions, anxiety of mind, intense appli- 
cation to study or business. Many a valuable life has been instantly and pre- 
maturely terminated, like that of John Hunter, by a paroxysm of vexation, 
induced by some lamentably trivial and unworthy cause. The importance of 
a well-regulated mind, the result of constant moral discipline and <^ a studied 
system of self-control, tending to make the patient hang loose to the ordinary 
passing affidrs of life, cannot be too strictly enforced. He should be made 
clearly to understand, that the prolongation of his life is, in this respect, in a 
manner in his own hands. 

Where the disorder is purely or chiefly neuralgic, or dependent on passive 
enlargement or debility of the heart's structure, the use o( the carbonate of 
iron or of the protoxide in its nascent state (a most valuable preparation*), 
some of the other metallic tonics, as arsenic, or the salts of zinc, silver, or 
copper, bark, or the sulphate of quinine, especially where the patient has been 
exposed to malarious influences, — together with a nutritious unstimulating diet, 
reg^ular easy exercise, the enjoyment of a bracing atmosphere, and cheerfol re- 
creation of the calmer kind, — are our chief resources. Of exercises the most 
appropriate is that taken on horseback or in a carriage, fatigue and all undue 
excitement of the circulation being carefully avoided. The gentle excitement, 
at once of mind and body, arising from travelling by easy stages, in an inter- 
esting country, has often had a very happy influence in this as well as in so 
many other nervous and spasmodic afiections. When the attacks are apt to 
take place in the night, Heberden's practice of administering an opiate at bed- 
time is worthy of imitation. The narcotic alcaloids, both internally and exter- 
nally, have recently been much extolled ; and tincture of iodine, in full doses, is 
recommended by br. Oliver, of Massachussets. 

As derangement of the digestive organs so frequently complicates the other 
sources of &\a disorder, and seems not seldom in itself to be a very principal 
exciting as well as predisposing cause of the paroxysms, it should receive a 
very ample share of attention in every case where its existence, in any of its 
varied forms, can be detected. A temperate scale of diet, with great moderation 
in the use of fluids, and the scrupulous avoidance of every even occasional 
excess or over-distension of the stomach, together with a total abstinence from 
witie and other stimulants (at least in the minority of instances) ; the regulation 
of the bowels by the mildest aperients, or still better, if possible, by the quantity 
of the food ; the early correction of acidity or other vitiated secretions ; the 
gradual improvement of the tone of the stomach and bowels; and the speedy 
reduction of all irritation or inflammatory action in the liver, or any other 
portion of the chylopoietic viscera, — are amongst the most important points 
m the treatment of such cases. 

A gouty or plethoric tendencpr requires the observance of a system of diet 
and regimen to be enforced with peculiar strictness; and regular exercise, 
which in a moderate form is proper in almost every variety of the disease, in 

«. *. J^'L^" important paper on the best mode of obtaining and administerins thii tubstaooe. 
\>j Mr. DoBoran. tee JhiSUn Med. Joum. for March 1840. «-•-««, 
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to pcoBKrte the heftltk/ play of the fimotioDf and streogthao the aerrons 
syetem, without exciting the heart» is here pecuUarty called for. The caiitioiM 
omploymeatof colchieom promisee to be oooaeioaaily vaeful; aad the importance 
flC ^e promotion of a free atate of the bowels, with attealioQ to the hepatic and 
urinary seeretions, is never to be lost sight ol 

Connter-irritation in the form of issues to the thighs, frequently renewed 
MBittrn between the shoulders, tartar<«metic ointment, crotou oil, a setoa 
or perpetual blister over the re^n of the heart or in ^ epigaetrimn, havt 
flometimes been of peowliar senrice in the more chronic forms of the affection. 
The great benefit occasionally obserred to ensue, upon the spontaneous ooour- 
saaee of an hsmorrhoida] discharge, or of ulcers, or eruptions on the extremitiea 
or other parts of the body, sufficiently indicates the propriety of establishing 
flBch aitificial drains or counter-irritations as have just been mentioned, aad 
doubtless first led to their adoption. A very convenient form of establishing 
m purulent discharge in such cases, employed by Dr. Hutchinson, as mentioned 
by JOr. Copland, consists in the application to the skin of the bark of mezereoa 
XDot, soaked in water and depriyed of its external cuticles, and retained in 
contact with the skin by means of a large patch of adhesiTe plaster. It must 
]» renewed for a day or two, till the purulent secretion is established, and this 
may subsequently be maintained for such a period as is desirable by the occa* 
sional reapplication of the bark. M. Richard, we find, mentions other species 
of Daphne, which, after maceration in yin^^, are similarly employed by the 
people in France, and some more southern countries. The application, he adds, 
aometimes excites an inconvenient de^ee of itchiness and irritation, wUh crops 
of pastules, rendering frequent tepid ablutions, with water or a decoction of 
narsh-nmllowB, necessary. 

We have known a belladonna plaister over the precordial region, renewed 
overy week or ten days at furthest, to procure very ocmsiderable alleviadon of 
tiie attacka 

Respect for the name of Laennec induces us to state, before quitting this 
subject, that he had great faith in the ^plication of a couple of magnetised 
atuel plates, one ov«r the heart, and the other with its pole opposite to it on the 
beck, so placed with a view to causing the magnetic current to pass directly 
•through the Buffering organ. Whether the beneficial influence of this arrange- 
ment, which he states he had frequently witnessed, was not in a greater degree 
dependent on the reaction of the imagination of the patient on his nervous 
system, than on any direct magnetic Bgieacj operating on the cardiac and 
associated nerves, we shall not take upon ourselves to decide. Its good effects 
seemed occasionally to have been much promoted, as we can well believe, by 
epplying a smadl bJIster under the anterior plate. 

ITEURALGIA OF THE HEART. 
\8pnptoms, — NmiKre, — IVtatmtmL 

UuPBR ibis title has been described, by Dr. Elliotson and other recent authois, 
3B acutely painful* intermittent affection of the heart, obviously of a nervous 
oharacter, which seems to differ from angina more in respect to the smaR 
jmmber of pans which are drawn into morbid consent with the suffering cardiac 
nerves, than in regard either to its nature or appropriate treatment It consists 
in an acute lancinating pain, often of great intensity, darting through the prat- 
oordium from before backwards, and coming out under the left shoulder. It is 
ordinarily confined to the heart itself; the respiratory system continuing quite 
saaffiseted. Those cases in which the pain extends to ^.left arm and side of 
tiie neck, aad still more those in which the parietes of the chest are implicated, 
mast be referred to the head of angina. 

Intermediate cases, it must be confessed, present themselves in practice and 
baflie dassification. It is of pure neuralgia of the heart, however, that we 
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mean bere to fpeak, or that ooa^tion whioh iavoWes the Mositiye fnoction ol 
the cardiac nenres alone. The soundB and motions of the organ are here comr 
monly little or not at ail affieoted* though this is not inTariably the case. The 
attacks recur often, withoat any apparently adequate exciting cause* and, 
nnlike angina in its early stages, even when the individual is quite at rest. 
The intervals are various, being sometimes only of a few hours' duration, and 
sometimes of many days'. Like other neuralgic affections, it occasionally mani- 
fests a tendency to periodicity; and when the acute pain of the attack has 
diminished, it frequently leaves behind, for a considerable time after, an un- 
easiness or dull aching in the region of the heart. The angush in the more 
exquisite form of the disorder is, during the seizure, often quite overpowering. 
In its inferior grades, however, it is merely like a stitch, or crampish paia, 
seeming for an instant to take away the breath, and fbllowed by a quick forced 
sigh or sob r in this latter degree it is by no means an uncommon ooenrrence, 
and is one apparently of little importance, being, like other pains of a nervous 
character, fluently merely the result df sympathy with the stomach when 
distended by natalence or irritated by acidity, though at other times it seems 
to be connected with of er^distension of the vascular system. The duration of 
this complaint is quite uncertain, as it sometimes continues to recur for years 
in spite of all treatment It appears most frequently to originate under the 
influence of long-continaed over-exertipn of mind or anxiety acting on so 
irritable and nervous temperament, and is sometimes connected with a rheu- 
matic or gouty tendency. A malarious source has been, in some cases, and 
apparently widi reason, suspected. The upper part of the spine should in every 
case be carefully examined, as a very similar pain may arise from irritation or 
disease within ue vertebral canaL The excessive use of strong tea, in certain 
idiosyncnsies, is occasionally, and not infrequently we believe, the unsuspected 
cause of acute pain in the region of the heart, together with a sense of faintness 
and impending synoope, of which a well-marked instance has been recorded by 
Dr. Edward PeroevaL (Dtib, Hotp, B^,, voL i.) 

TrtatmaU, Most of what has been said in respect to the treatment of 
angina pectoris is equally applicable to this more limited affection. As, however, 
it seems much less commonly to be complicated with structural disease of the 
heart, narcotics both externally and internally may be more freely employed, 
as, fbr example, opium in combinatioB with camphor, or fractional doses of the 
narcotic alcaloids, the salts of morphia, hydrocyanic acid, &c. EUier, ammonia, 
and other stimulants, along with antispasmodics, may likewise be had recourse 
to, in order to procure relief during the paroxysm. Some of the more speedy 
forms of counter-irritation, as by means of mustard, ammonia, or turpentme, or 
the local application of heat in a degree sufficient to redden or even slightly 
blister the dun, in the manner allud^ to in the last section, should also be im- 
mediately put in practice. In the intervals a belladonna plaster should be worn, or 
an ointment containing veratria employed. Where these fail, as will too often 
be the case, we must bave recourse to some of the permanent forms of counter- 
irritation spoken of in a previous page, and persevere steadily in their use for 
a very considerable period ; whilst we endeavour simultaneously to regulate 
the action of the bowels, and to give tone to the stomach and system generally, 
as it is by such means, more, perhaps, than aU others put together, that the 
tendency to neuralgic affections is most fluently and permanently removed. 

The empirical use of purgatives has, in some rare instances, been crowned 
with complete success ; and the trial of a mild mercurial course is justifiable 
in cases which have resisted other methods of treatment When a rheumatic, 
malarious, or gouty origin is suspected, the treatment should be modified in re- 
ference to it. Quinine, Fowler's solution, colchicum, turpentine, hydriodate of 
potass or of iron, the carbonate of iron, and nitrate of silver, have all seve- 
rally appeared useful in different instances. The disease, howiever, is in many 
cases so obstinate, that we run through all our resources in vain, and are fain 
at length to resign it to ite course and to the slow influences of time and 
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gradoal cliatige of constitation. Great ten^wranee in food, and a2>stinence 
pom all stimulant beverages, espeeially malt liqaors, suit best with the ma- 
jority of cases ; some, however, have, on the contrary, gone on better on a 
fuller diet, and a moderate use of wine ; whilst change of air, cheerM recre- 
ation, and regular exercise, have appeared beneficially applicable to all. . 

PERICARDITIS, 

OB INTLAXIIATION OF THE EXTERNAL BIEUBBANE OF THE HEART* 

AnatomuMl characters, — Symptoms, — Physical signs, — Drequena/. — Chronic 
Pericarditis. — Duramen, — Complications, — Prognosis, -— Diagnosis, — 
Causes, — Treatment, 

Inflammation of the external serous covering of the heart, and of the sero 
fibrous sac in which the organ is inclosed, the symptoms of which were 
reckoned so obscure by Corvisart and Bayle, and even by Laenneo, has become^ 
since the publication of a valuable memoir on the subject, by M. Louis, a few 
years ago, much better understood, more easily recognised, and consequently 
more susceptible of successful treatment As some o£ the most important of 
the phenomena by which its presence is discovered are of a physical kind, 
and as the mode of their production cannot be comprehended without a pre- 
vious knowledge of the anatomical changes in which they originate, we shall 
commence wit£ an account of the morbid appearances usually characteriaing 
this afibction. 

Anatomical characters. Inflammation of the pericardium, like that of other 
serous textures, is characterised by redness, and by effiosion of coagulable lymph, 
and of a fluid generally of a serous nature, but varying somewhat in its ap 
pearance and composition. The redness, which may depend either on iijectiaQ 
of the capillaries, or on the effusion of blood into llie subserous tissue, and the 
subsequent infiltration from that source of the serous membrane Itself, assumed 
various forms, dotted or mottled, in stripes, or patches, or widely diffused. 
Yet sometimes, where the case has terminated fiitally while the inflammation 
of the part was still in its nascent state, no redness has been found after death ; 
probably rather, as in the parallel case of erysipelas, in consequence of the 
dilatation of the minute vessels not having been sufficiently long in exist- 
ence permanently to overcome their contractility, than from the actual absence 
of sucb redness during life. The membrane itself is rarely notably changed 
either in respect to thickness or transparency, the appearances which have 
sometimes been mistaken for such alterations being really produced by the 
presence of a closely adhering fisdse membrane. In the very earliest stage the 
serous membrane has been tiiought to be somewhat drier and less polished 
and slippery than natural ; and at a more advanced period it becomes more 
easily detached from the heart than it should be. i 

The coagulable lymph, which is partly secreted in that form, and parUy a 
deposition from the effused serum, exists in very various quantities, sometimes 
covering the whole pericardium in the entire of its opposed surfaces, and 
sometimes confined to a limited portion of it, dispersed at times in irregular 
masses, but more commonly expanded in a membranous form, and varying in 
thickness fix>m the fraction of a line to several lines. The unattached sumce 
of the false membrane thus originating differs somewhat in its external ap^ 
pearance from that observed on other serou» membranes, in consequence 
of the perpetual movement of the contained organ and the incessant change 
of relation between the opposing surfaces of the pericardium. It has thus 
often an irregular areolated appearance, alternately compared, according to 
Jts degree of fineness or coarseness, to the reticulations of a sponge, to the 
cells of an honeycomb, or those in the interior of the second stomach of the 
cow. At other times its surface, tuberculated or studded over with slight 
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prominettces, has eansed it to be likened to the exterior of a jnne-apple; or, if 
more jagged and irregular, to the appearance produced on separating two 
plates between which batter of a soft consistence had been compressed. The 
nlse membrane may present, moreover, a rough and shaggy appearance, from 
being thickly covered over with flocculent shreds, or when it has been some time 
secreted it may be arranged in ondolating fbrrows or wrinkles. Where re- 
cently poured out, it is of a pale yellow colour and soft texture, like the buff or 
inflammatory crust of the blood, but becomes gradually firmer with time. 
Occasionally it has a reddish tinge, especially when any blood has been effused 
into the pericardium, and when organisation is commencing. 

Sometimes it presents the appearance of a succession of layers, aacribable to 
the repeated recurrence of the inflammatory process ; at others the whole peri- 
cardium is strewn over with minute, softish, albuminous granulations. Where 
the lymph is not early absorbed, adhesions commonly take place between the 
opposing snrflMses (if not prevented by the <|uantity of serum present), and thus 
all fhrther continuance of the morbid effusion may be prevented, and the pro- 
gress dT the disease arrested — too often, however, the truce is onl^ temporary, 
being succeeded, in consequence of the shrinking and condensation of the or- 
ganised adhesions, by subsequent limitation and embarrassment of the heut*s 
movements, and eventually by morbid alterations in its parietes or internal 
structure. It is only where the early and active interposition of art, or the salu* 
tary efforts of nature have cut short tiie disease in its very origin, or led to the 
speedy absorption of the plastic matter, as well as of the accompanying liquid 
c^Eusion, that both sets oK evil consequences, the immediate and the remote, 
are with certainty escaped from. That such a result is attainable — nay, even 
in a great proportion of cases actually obtained — we have evidence in the 
frequency with which slight traces of old pericardial inflammation are met 
with on dissection, though no permanent disorder of the heart's action had 
existed during life, nor was any other alteration of its structure discoverable 
after death. The white spots or patches of condensed cellular membrane^ so 
often observed on the free surfhce of the pericardium, and which may, wiA 
care, commonly be dissected off, are instances of such partial and passing 
inflammations ; as are likewise those in its subserous cellular tissue, which, 
according to Dr. Hodgkin, are by no means of rare occurrence. Where 
adhesions take place, the lymph soon becomes organised and converted into 
cellular tissue of various degrees of firmness and condensation ; and such 
adhesions may ensue, as has been shown by Dr. Copland, though the lymph 
should originsdly have been effiised only on one of the opposing surfaces of ^e 
pericardium, as by contact the inflammatory action is soon excited on the other. 
The rapidity with which the process of secretion and incipient organisation 
occasionally takes place in pericarditis is very striking. Where the inflam- 
mation has run very high, sometimes the external sur&ce of the sac throws 
out lymph, and becomes adherent to the adjacent pleurse. 

In old cases the connection between the bag of the pericardium and the heart 
is often very close, and it is such instances which have probably occasionally 
been described by the older pathologists erroneously as examples of congenital 
absence of this membrane. Where the agglutination takes place in an early 
stage of the disease, and whilst the contractions of the heart still retain a eon* 
siderable portion of their vigour, the Isrmph, being as yet recent and ductile, is 
readily drawn out into long strings or loose adhesions, which do not so materiidly 
impede the ftiture movements of the organ. The closest and most unyielding 
ones, on the contrary, were thought by Laennec to be peculiar to the more 
chronic cases of the disease ; in which the adhesions were, by the presence of 
fluid, long prevented from taking place, so that the efiused lymph had, pre* 
viously to such union, acquired a considerable degree of firmness and deunty. 
This, however, is not in conformity with the experience of Dr. Hope, wh* 
thinks he has observed these intimate adhesions to be the r^ndt more tteq^jamSStf 
of &e more acute forms of inflammation. 
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Tlie liquid efioskm of pericarditis in ita earlier stages differs from that of 
bjdix^ricardium, afterwards to be mentioned, in deviating more in its com- 
position and appearance from the natural serous fluid, being a mixture of this 
with coagulat^ lymph, and sometimes with pus, or more rarely with blood. It 
is hence of various colours, more commonly of a pale greenish or yellowish hue, 
ot a mixture of both, and has its transparency often considerably impaired by 
the flakes and shreds of coagulable lymph wh^ch float through it If this latter 
substance be in a very subdivided form, it gives to the liquid a whey-like ap- 
pearance, or even a milky opalescence. In respect to quantity, if unfortunately 
the patient's death affords an opportunity of examining the fluid within the first 
few days of the disease, it rarely falls short of eight or nine ounces, and has 
been known to amount to so much as three or four pounds. As the inflam- 
, matory action begins to diminish, the process of absorption resumes its activity, 

and very quickly reduces the superabundant fluid, so that the coagulable lymph 
now comes to predominate. In some rare cases connected with previous disorder 
of the general health, purulent matter is secreted from the first, and almost 
without any traces of coagulable lymph ; but more commonly it is at a later 
period that the formation of pus commences, namely, in that more advanced 
stage of the inflammation where, from the neglect or the inadequacy of treat- 
ment, it threatens to pass into the chronic stage, and where neither the absorp- 
■^ tion of the early effusion nor yet the salutary adhesion of the plastic coating 

'* has been effected. Of thirty-seven cases analysed by Louis, the effusion was 

sero-sanguinolent in five, entirely serous in nine, seropurulent in fifteen, and 
tnie pus in seven. Where the tendency to suppuration predominates over that 
to the fonnation of coagulable lymph, the effused fluid is of a more uniform 
and creamy consistence. 

"Where pericarditis occurs in a chronic form, the redness is less vivid than 
in the acute, but the larger vascular ramifications fh>m which the inflamed 
capillaries arise are commonly more developed. The long continued pressure 
'"• of the effosed fluid seems materially to interfere with the vigour of the heart's 

^ pulsations, die organ having from this cause often a wasted, as well as a whitiab 

and macerated, appearance ; though this is still more common in Hydropa 
r pericardii, in which the liquid is thin and serous. Even in the chronic stage 

r there is sdll a possibility of the fluid -being absorbed and adhesions taking place, 

f. though Uie chances of such a termination are very much less ccmsideralSe tlun 

r in the acuter form, both on account of the nature of the effusion, the local oon-i 

c dition of the parts, and the deeply deranged state of the general health whioh 

> is commonly induced. The formation of adhesions, however, though to a 

certain degree protective, does not absolutely preclude the recurrence of inflam- 
mation in the fiilse membranes ; and the chronic form of the disease may from 
< time to time give place to more acute attacks, which materially accelerate the 

^ abroach of the fiital termination. In some instances, small collections cC 

purulent matter are met with in the interstices of the adventitious membranes ; 
and in strumous subjects they occasionally, though rarely, become the seat of 
tubercular deposition, just as has been observed in the parallel cases of inflam* 
nation of the peritoneum and pleurae, occurring in connection with a scrofuloas 
tendency. 

f A slight degree of thickening may take place in the pericardium fk^m'chronie 

inflammation : where, however, this appears to amount to any thing consider- 
^. able, an attentive examination will generally show that the change is extrinsie 

i: to it, and either seated in the subserous cellular substance, which has become 

;^ hypertrophied, or that it depends on the organisation of very closely adherent, 

^ equally distributed, and smooth fidse membranes on its secreting surface. 

^: The fidse membranes of pericarditis may eventually not only become very 

f dense cellular tissue, but even pass into a state of fibro-cartilage or bone. M. 

^ Louis has recorded a case of the latter kind where the base of tiie heart was 

i surmounted by a broad osseous zone ; and Bums, Laennec, Bertin, Adams, 

i ftoaith, and otiiers, have met with similar instances. 
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Where the qnantity of organised coagnUible lymph is Tery oonfliderable, its 
effects may be, like those fh>m the compression by a fluid, preyiously alluded 
to, to induce atrophy of the organ $ but much more oonmionly, by exciting its 
action, they give rise to the very opposite condition, that of excessive nutrition 
and inordinate enlargement. 

The inflammatory action sometimes seems to extend its influence to the 
superficial fibres of the heart itself, as is manifested in the softening and in- 
creased fHability of the muscular tissue, its colour being either deepened into 
a radish brown tint, or in more chronic cases diminished to a pallid yellowish 
hue. More rarely the heart undergoes an increase of density. 

Symptoms, The fimctional derangements in these cases areyariable, and, in 
their ordinary combinations, fax from sufficient, at least without the aid of the 
physical signs, Ibr the confident recognition of the disease. Amongst those 
most commonly present are high fever generally preceded by rigours, pain in 
the region of the heart, irregularity of pvdse and palpitations, dyspnosa, anxiety, 
restlessness, and incapacity of lying on the left side, and a peculiar expression 
of countenance indicative of great distress. More rarely there is cough, vomit- 
ing, and difficulty of swallowing. As the disease advances there is extreme 
debility, suffocative paroxysms, and occasionally a tendency to syncope, with 
infiltrations of the fiice, or extremities, or both. 

The blood drawn exhibits the appearances characteristic of inflammation in 
the highest degree, being cupped and buffed, with a very firm coagulum. The 
pulse in some rare cases is at first unaffected, or, according to Dr. Williams, 
sometimes slower than natural. The irregularity or intermission often affords 
the earliest notice of the impending disease, though most commonly these 
peculiarities of action do not manifest themselves till a more advanced period. 
The fever, indeed, presents itself in a great variety of forms. The pulsations at 
the wrist, towards the commencement more especially, are ordinarily frequent, 
full, strong, and regular, along with a hot and sometimes a moist skin ; or they 
may be hard and jerking, along with violent impulse of the heart ; or, again, 
small and wiry, and quite at variance, as it were, with the strong action going 
on in the pnecordial region. At other times, and more especiidly at a some- 
what advanced stage of the affection, the pulse is small and weak, uneven and 
irregular, the cutaneous s urfkce being at the same time either dry and hot, or, 
more usually, cold and damp, especially in the extremities. The face may be 
flushed and swollen, or pallid, haggard, and bathed in perspiration, and ex- 
pressive of intense anxiety or anguish ; and when the distressing sensations 
reach thMr acme, there is often incessant jactitation, and uneasiness in every 
posture. 

The pain in the region of the heart is increased by pressure upon or between 
the corresponding cartilages of the ribs, or in the epigastrium, especially when 
directed upwards, towards that portion of the diaphragm on wluch the heart 
rests. The pain occasionally shoots outwards towards the back, and upwards 
towards the shoulder, and thence into the arm to near the elbow, it is very 
T arioos in intensity, being in some instances so excruciating, as in the case of the 
celebrated Mirabeau, as to cause the sufferer to look anxiously for death as a 
deliverance ; whilst in others, on the contrary, it is scarcely, if at all, complained 
o^ save whilst pressure is being made in the regions just indicated. 
- By very many patients the pain is referred to the epigastrium or left hypo- 
chondriom, much more than to the precordial region. Mr. Mayne, in his 
admirable account of this disease, states that it existed in the first of these 
situations, in ten cases out of the eleven analysed by him : it was ordinarily 
exasperated by upward pressure, and was more circumscribed than that which 
occurs in connection with inflammation within the abdomen ; and there was 
conimonly less disturbance of stomach, though there were some instances where 
this was rather a prominent symptom. In some cases a sense of constriction all 
over the left side of the chest, or a feeling of weight in the region of the heart, 
has been complained o( rather than actual pain. Pain, in some form or other, 
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is certainly present in the great majority of cases.* It may be of a burning, 
lancinating, or a stitcb^Iike character, as in pleurisy ; and is often increased by. 
iuU inspiration or coughing, as well as by extending, or lying on the left side. 
The decubitus on the back is generally preferred in the earlier stages. Where, 
severe inflammation of the pleurae, or acute rheumatism of the joints, precedes or 
accompanies it, the pain in the cardiac region may be so much thrown into the 
shade as to be readily overlooked. It was, however, in the simplest cases, that 
is, where there was neither pleurisy nor pneumonia, that Laennec says he had 
observed this symptom to be most frequently wanting ; these being the in-, 
stances, too, in which the affection was most apt to remain latent. 

Palpitations and irregularity of the pulse are likewise amongst the more 
frequent symptoms; but as they are of an intermittent nature, it is often> 
necessary, in order to detect them, to examine the patient very frequently, even 
within the course of a single day. They are commonly greatly exasperated 
by the slightest movement of the body, by coughing or speaking, and are 
sometimes only perceivable after such exertions. The action of the heart, 
which is ordinarily so vehement at the commencement, subsequently appears 
unusually weak when removed f^om contact with the chest by a profuse effu-. 
sion ; and its impulse is no longer confined to a single point, but may sometimes 
be felt in successive moments in different parts of the prsscordial region. 

The respiration is often short and laborious, and occasionally interrupted by 
sighs or hiccup, especially when the inflammation has extended to the surfeuse 
of the diaphragm, in which cases likewise the risus sardonicus has sometimes, 
been observed. The difficulty of breathing is accompanied moreover by a 
peculiarly deep expression of anxiety, and, when the case is very severe, and 
especially if a fatal termination impends, amounts to orthopnoea. Where the 
dyspnoea comes on suddenly, and without any discoverable disease in the lung 
or its lining membrane, it is a symptom of great value. " Some feeling of 
dyspnoea, or faintness," says Dr. Williams, " especially on moving, is the most 
constant symptom, and this is generally accompanied by irregularity of the- 
pulse. The contractility of the heart, which was. In the first instance, exalted 
by the inflammation of its membranes, ultimately becomes impaired, the action 
loses its rhythm, becomes sometimes palpitating, sometimes defective, and verges 
on syncope.'* Yet the actual occurrence of syncope appears, from the re-- 
searches of Louis, to be much rarer than has been commonly apprehended; 
and a reference to the cases recorded by Corvisart, Bertin, and Andral, proves 
It to be decidedly an infrequent symptom. The posture oftenest preferred by 
the sufferer, in the advanced stage, where the distress is extreme, is the sitting 
one, with the body leaning somewhat forward, or to the left side, as it were to 
relax the inflamed membrane. 

The brain here often sympathises deeply with the derangement of the heart's 
functions, as is manifested by the sudden starting from sleep in affright ; and at 
other times by the supervention of delirium and total loss of rest, and occasion- 
ally by the occurrence of spasmodic twitches, or even general attacks of con*. 
Tulsions. Yet such violent symptoms of reaction are by no means universal ; 
the constitutional sympathy being sometimes incredibly slight, a very incon- 
siderable degree of oppression having occasionally been alone complained of. 

Infiltration of the extremities is more peculiarly, though not exclusively, met 
with in the more chronic cases ; and is often associated with a pallid or livid, 
and occasionally a puf^, state of the face, especially the eyelids and lips, aU of 
which are indicative of a high degree of obstruction to the course of the cir- 
culation. 

It has been remarked by M. Bouillaud that the cases of the greatest suffer- 
ing, both general and locad, are those of pleuritic complication, and especially- 
where that portion of the pleune which lines the diaphragm is affected ; and he 

* Chomel, after dwelling strongly on the circumstance of pain being much more frequently 
alMent here than in other inflammations, strangely adds that its intensity, where present, u 
rarely, if erer, augmented l^ pressure. {Diet, de Med.) 
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wUm, that in ihose easM where there is an extreme sense of suffocation and 
tendency to syncope there commonly exists an abundant effusion into the 
plenne as well as into the pericardinm, and sometimes also polypous concretiomi 
irithin the heart 

Sympathetic Tomiting is one of the symptoms of nervous disturbance which 
sometimes makes its appearance, more especially in connedion with inflam- 
mation of the upper surface of the diaphragm ; anid though doubtless ascribable 
in some instances to the yicinity of the peritonaeum and stomach, to the in- 
flamed pericardium and plenne, and the propagation of the inflammatory action^ 
yet in others again it has probably its origin solely in the connection of the 
nerres of those parts. Pam and difficulty of swallowing, apparently also of 
mipathetic origm, have been noticed in a few cases by Testa and otheis. Dr. 
I^kes, who has recalled attention to this flict, adds, that he has known the 
same symptom to occur in connection likewise with inflammation of the lungs 
and pleurss ; and that aphonia, moreoyer, has occasionally presented itself under 
simuar circumstances ; and that he once observed very notable changes in the 
character of the voice to accompany the several stages of a pericar£tis. He 
inclines strongly to the opinion that these phenomena are rather of vital than 
mechanical origin, inasmuch as, in the cases in which they were met with, there 
was no very considerable degree of effusion, nor, ccmsequently, of pressure ; 
whilst, on the other hand, they have been absent where the heart snd lungs have 
been most remarkably displaced and compressed by the existence of fluid in 
lam quantity in the pleura and pericardium simultaneously. 

The great dissimiluity of the symptoms in different cases, as well as their 
-variability in the same case, are very remarkaUe features of this affection, and 
may, in some degree, be explained by a reference to the varieties of patholo- 
gical condition which exist, and more especially in regard to the efinsion* its 
quantity and nature. Thus, as Dr. Hope and Dr. Stokes have remarked, if this 
eonsists almost wholly of coagnlable lymph throughout, or if the serum thrown 
out have been rapidly absorbed and adhesions been early effected, the circu- 
lation will be less interfered with, and less suffering will be produced than in 
those other more formidable cases where there is a copious fluid effusion pain- 
felly distending the inflamed membrane, pressing upon the heart, embarrassing 
its motions, and inducing weakness and irregularity of the pulse, feintness, 
anxiety, and a sense of suffocation, along with coldness and Uvidity, and in- 
capacity of assuming the recumbent posture. The supervention of such a 
group of symptoms at any period of a case indicates a very serious aggravation 
of the state of the local affection. Yet even the effusion of coagnlable lymph 
alone, if in extraordinary qnanti^, may perha^ occasionally be their source ; 
as may likewise the coming on of inflammation m the muscular substance of the 
heart The degree of morbid alteration requisite in any of these cases to effect 
a certain amount of disturbance will, of course, vary with the nervous irrita- 
bility of the individual The cases in which the disease may be most readily 
altogether overlooked, are those where the effusion is conflned to coagnlable 
lymph, ard where this exists only in very small quantity. {Stokes.} 

Phftieal iigns. The impulse of the heart at the commencement is ordinarily 
much augmented and abrupt accounting f(v that throbbing or jerking character 
of the pidse which has been, noticed. 

The sounds are likewise increased in intensity, and, when endocarditis 
coexists, as is BO often the case, are accompanied by a bellows-murmur.. 
Very early in the course of the disease, as on the second or third day for in- 
stance, a faint rubbing or rustling sound (bruit dejrottement^ or to-and-fro sound- 
murmur of aaeent and descent, &&), such as that produced by the friction of 
nik-paper or parchment is frequently audible, accompanying both sounds of 
Ibe heart Thu is most commonly first heard near the centre of the sternum, a. 
little to the left of the mesial line, that is over against the base of the heart It 
mduaDy assumes a louder, rougher character* and generally extends eventa- 
uly over the whole region of &e heart and materially obscures the naUir^ 
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-flonnds of ike organ, though thej may stiU be recognimd by applying ihe ste- 
thosoope near the top of the sternum. It has its source in the friction of the 
opposed sorfaoes of effosed lymph, which, even whilst still very thinly spread 
•nd soft, is quite sufficient for its production, as has been fully ascertained by 
the experiments of Drs. Williams, Clendinning, and Todd. Whether the first 
stage, or that of simple oongesdon and dryness of the membrane, be capable d 
giTing rise to it, in a minor degree, is still doubtful : the experiments of ih» 
fpentlemen just named render it, indeed, yery improbable that it is ever heard 
except in those cases where ecchymosis under the pericardium, or some slight 
traces of coagulable lymph on its poUshed surfeice, already exist. 

The rubbing sound occasionally somewhat changes its character, and be- 
comes perfectly similar to the creaking of leather in the sole of a new shoe ot 
saddle (mt de cuir — leather creak). This was first observed by M. Collin ; and 
though Laennec was latterly sceptical as to its import or re .lity, it has since been 
fully confirmed as a valuable sign of pericarditis by Stokes, Reynaud, Watson^ 
M»yne, BouiUaud, Williams, and others. Dr. Copland has likewise noticed it» 
but thinks that it occurs chiefly in the chronic stage of the disease, and that 
H is dependent on thickening and induration of the pericardium and connecting 
cellular membrane ; or else upon the existence of a dense and elastic false 
membrane. Many distinp^hed patholo^^ts have failed in detecting it, — pro- 
bably, in part, firom havmg confounded it with the sounds of valvular disease^ 
and partly, as suggested by Mr. Mayne, from their not having had an oppor- 
tunity of examining the cases early or frequently enough. Its whole duration 
sometimes does not exceed a few hours, as it is necessarily put an end to, either 
by the absorption of the coagulable lymph, or the formation of adhesions, or» 
what is more frequently Uie case, by the effusion of fluid in sufficient quantity 
to keep the opposed sur&ces apart When the formation of adhesions is the 
cause of its cessation, we shall probably have neither that irre^arity or sink- 
ing of the pulse, nor that prostration of strength, occurring m cases of large 
and rapid liquid fusion ; whilst, at the same time, the sound elicited by per- 
cussion is clear, and the impulse is strong. The rubbing sound will, in 
these cases, continue to be heard longest, as Dr. Williams suggests, towards the 
apex of the organ $ whilst in those instances, on the contrary, where it disap- 
pears in consequence of the pouring out of an abundant quantity of fluid, it 
persists longest towards the base : in the latter cases, too, it may sometimes be 
momentarily reproduced by leaning the bod^ forward, and so bringing the 
heart in contact with the anterior sur£u:e of its investing sac This distin- 
guished physician has known this sound to continue, in a few instances, for 
no less than a fortnight, in conjunction with the signs of a moderate effusion of 
fluid. The diminution of the heart's action, which is so conspicuous in the 
third stage of the disease, seems likewise to be sometimes concerned in the 
cessation of the sound in question, for it continues occasionally to recur at in- 
tervals with each casually stronger beat As absorption makes progress, it has 
sometimes also been known to reappear. The sensation of friction is in some 
well-marked cases imparted very distinctly to the touch as well as to the ear. 

The peculiar sound in question is commonly distinguishable from that con- 
nected with valvular disease, as Dr. Stokes many years ago pointed out, by the 
suddenness of its occurrence, and by the short distance from the cardiac re- 
gion within which it is audible, as well as by the greater influence of treatment 
over it But still there may be considerable difficulty of diag^iosis where disease 
of the valves has pre-existed, or where endocarditis springs up simultaneously. 
The rubbing sound is, however, of a decidedly more superficial and equably 
diffused character than the bellows-murmur, indicative of disease of the valves 
and orifices ; and is more constantly double, or an accompaniment of both 
motions of the heart 

The impulse of the heart decreases with the progress of the increasing ef- 
fhsion : the sounds likewise, both natural and morbid, become feebler and more 
distant^ but maj still be heard distinctly at the top of the sternum, or root of 
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the neoky in the conne of the great arteries emerging from the chest, being con- 
yeyed thither through the interrening sotids, and with the arterial current 

Inspection and measurement of the chest often detect, as Louis has pointed 
ODt, a fohiess of the left side under the lower part ik Uie sternum in the 
region of the heart, caused "bj the effusion within the pericardium, and 
IMXtly, perhaps, also by the increased afflux of blood to the inflamed organ; and 
im chronic cases, or where close adhesions have tak&a. place, by the incipient 
hypertrophy of its muscular parietes induced thereby. This appearance of pro- 
miaence will naturally be most conspicuous in subjects of tender age, in whom 
the cartilages are most flexible and yielding. 

Very soon after the commencement of the disease, a dull sound is elicited on 
percussion, in the situation just spoken o^ the extent of which, as compared 
with the natural limits of deficiency of sound in the cardiac region formerly 
alluded tov very accurately defines, in simple cases, the degree of the efllxision. 
The extent of this dulness where the quantity of fluid poured out is profuse, 
aiay be very considerable ; occupying even the greater portion of the left side of 
the chest, and extending moreover a little to the right of the sternum. We must 
not, however, expect to meet with it in a marked degree, if at all, in the earliest 
stage of the disease, any more than the prominence above alluded to ; and in 
those cases where the morbid secretion is limited to coagulable lymph, and 
tiiat perhaps in small quantity, or where the fluid effusion is throughout very 
inconsiderable, the dulness may never be very obvious. 

Where, however, the quandtv of effusion amounts to nine orten ounces, — and 
it commonly much exceeds this, — the results of percussion will be usually very 
important, if not altogether decisive. Our conclusions may sometimes, indeed, 
be embarrassed by the existence of pleurisy, or pleuro-pneumonia of the left or 
of both sides. When, however, these affections are confined to the right side, 
percussion is still capable of uding in the recognition of pericarditis; and 
H. Louis has shown that in at least one half of the cases which occur it affords 
conclusive indications. Besides, it is to be added that the existence of dulness 
in the pnecordial region, even though it should not be confined to that spot, is 
a valuable fact, inasmuch as it naturally leads to a closer investigation of the 
functions of the heart, and thus there is commonly disclosed sufficient evidence 
of pericardial inflammation where it really exists. In uncomplicated cases, 
again, the reality of its presence, being rendered probable by symptoms, may be 
confirmed materially by the disproof of all disease of the lung and its covering. 
If, on the contrary, the pericardial inflammation should unfortunately be mask^ 
by the predominance of an acute pulmonary affection, the error in regard to 
the treatment, at least, is not of very material consequence. 

The sitting posture is one of those which afford the greatest fiicility for de- 
tecting the presence of a fluid within the pericardium : when the patient is lyiug 
on his back, on the contrary, its gravitation towards the posterior part of the 
chest may cause it, if small in quantity, to elude observation. The effect of the 
change from one to the other of these postures may assist us in discriminating 
pericardial efiusion from a circumscribed pleuritic effusion in the same neigh- 
bourhood, tumours in the anterior mediastinum, &c. For some additional re- 
marks on this subject, the reader is referred to what is said on percussion in the 
article Htdro-febicardium. 

The existence of ftdse membranes and of adhesions after all inflammatory 
action has ceased is commonly very difficult of detection. The presence of the 
creaking or leather sound has occasionally led to their recognition ; whilst a 
harsh grating sound has indicated a rougher or ossific state df the outer lining 
of the heart Dr. Williams tells us he has sought in vain for "the jogging or 
tumbling motion'* said by Dr. Hope to be characteristic of this restrained state 
of the organ ; but adds, that when the inflammation has extended through 
to the exterior sur£Bu^e of the sac, and caused its agglutination to the wails of &e 
chest, the motions of the organ become much more plainly and widely felt than 
usual, drawing in the intercostal spaces at each systole. The nature of the case 
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a&ay sometimes also be suspected by obseryinff that change of position has no 
influence over the extent in which the pulsations and the dulness on percus- 
sion are perceptible. It must be admitted, however, that a similar permanency 
In respect to these circumstances exists also in cases of very great enlargement 
of the heart 

In cases of rery close adhesion, each contraction of the yentrides has been 
observed by Dr. Sanders to be accompanied by a corresponding retraction of 
the left portion of the epigastric region ; and Dr. Copland has verified this 
symptom in two or three instances; yet it must needs be rare, or very obscure, 
as Laennec, Hope, Bouillaud and Chomel, have sought for it unsucoessfiilly. • 

Much difference of opinion has prevailed as to the influence of intimate ad- 
besions on the future health, and on the action of the heart in particular. Cor- 
visart believed that extensive adhesion necessarily deranged the motions of the 
heart and<Uaphragm so materially, as to lead sooner or laterto afatal termination;- 
and Dr. Hope takes scarcely a more flivourable view, believing that where the 
adhesions are close and universal the incessant struggle and over-distension of 
the heart, together with the alteration induced in its texture by the previous 
iflflammatory action, tend invariably to cause enlargemeht of the organ, and, 
after an indefinite interval of a very few years death is the almost constant 
result Such patients commonly labour, ever after the original attack, under 
a certain degree of dyspnoea and inabitity to undergo the same exertions as 
jfbrmerly. ' Laennec, Chomel, and Bouillaud on the contrary think such adhe- 
Aons onen unimportant; and Elliotson says they do not in general produce the 
^ghtest inconvenience unless where organic disease of Uie heart co-exists. 
Bouillaud believes moreover that the hypertrophy of the heart, and other formi- 
dable consequences usually ascribed to them, are referrible with much more pro- 
bability to the organisation of lymph efiEused within the cavities of the heart, and 
other oo-existing results of endocarditis, a disease which as is now well known 
often complicates pericarditis. For our part, however, it seems difficult to believe 
that so unnaturally shackled a condition of so mobile an organ should not very 
generally lead to further lesions, as it is obvious that its increased action must 
powerfhlly promote the development of any morbid tendency inherent in it 
I>r.' Hope has observed that the heart, though enlarged, did not in these cases 
beat lower in the chest than natural, but sometimes occasioned a manifest pro- 
minence of the cartilages of the left ribs, both of which circumstances result 
obviously fW>m its adhesions preventing its enlargement downwards or the de- 
scent of its apex. 

- Chbonio FEBicAKDiTis is generally only the sequela of the acute variety. 
Occasionally, however, pericarditis assumes the chronic form from the very com- 
mencement, being unattended with any marked degree of fever, whilst the local 
symptoms are so mild as scarcely to attract notice. In such cases it is often 
altogether latent; — fi:«quentiy, however, rather from attention not being par- 
ticukrly called to the seat of the diseased action than from the absence of suf- 
fikiientiy characteristic symptoms. Thus, if in addition to the physical signs 
indicative of effusion, as dullness on percussion, undulatory impulse, distance 
of tiie heart's sounds, and prominence of the pnecordial region, there be some 
degree of pain or uneasiness in the situation of the heart, a slow fever with or 
without exacerbations in the evening, a general sense of oppression and debi- 
fity, slight cBdema of the fitce (which part is occasionally also of a violet 
tinge), and cBdema of the ancles, we shall have reason to apprehend the exist- 
ence of chronic pericarditis. The cause to which the indisposition is ascribed, 
as- a fiill or blow, acute rheumatism or inflanmiation within the chest, may 
throw further light on the nature of the affection. The comparative recentness 
of the disorder, which commonly does not date fhrther back than a few weeks 
or months, taken in connexion with the advanced state of the dropsical 
symptoms, will aid us in distinguishing it firom the results of old organic dis- 
ease of the valves and orifices. 

- Freqwaney, PericarditiB is a disease of. rather jQreqiient occorrence. Louis 
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reeognised its existence on an avenge at the rate of fowt per cent of aD the 
ditSMtions witnessed by him within a pren time. 

Though an affection of the most senons nature, it is, as already stated, nor 
asoertuned to be much less commonly mortal than it was witlun these £ew 
years generally supposed to be. From an estimate of the number of times 
that traces of it are met with in the bodies of those who have died of other 
dSsMuies, Chome) is led to conclude that it does not prove fata, in above a fourth 
(Looissays a sixth, if uncomplicated) of all the cases in which it occurs, and even 
these averages are probably rather over than under the truth, as they take no 
account of Siose instances, probably not very rare, in which the disease being 
cut short in its earliest stages, or the absorptioii of all eflEused matters behig 
complete, no permanent traces of its existence are left behind. Of the cases 
in which deaUi takes place in the course of the disease, the fatal event is as* 
cribable, in at least one half, to co<«xistin^ complications. Where very acute^ 
it has been known to prove &tal within thirty hours from its commencement, 
bat this is very rare. 

Its ordinary duratum, if acute, is, unless very actively treated, from one to two 
weeks ; or, if subacute, three or ibur, within which periods it terniinates in 
death or recovery, or else begins to assume the features of the chronic stage. 

The/nv^Moswbeoomes much more unfavourable where a large effusion of fli^ 
has taken place, and this in proportion partly to the rapidity with -which it is 
thrown out ; so, likewise, where cBdematous swellings of the extremities 
make their appearance, where the action of the heart is greatly disturbed or op> 
pressed, where the inner lining of the heart is deeply implicated, where there 
existed previous organic disease of the organ, or serious inflammatory oomidi* 
eatimis, more especialljr in the lungs or pleurae, and finally where the con- 
stitution has long been m a cachectic or debilitated condition 

Comphcaiumi. C^ all these complications, especially where the disease is of 
rheumatic origin, which is the case perhaps in three out of every four instances^ 
endocarditis b the most firequent It is indeed rarely altogether absent, and is 
recognised by the bellows murmur and other signs to be enumerated m a sub* 
sequent section. Pericarditis seems more frequentiy to ex<ate, than to ensue 
upon, inflammation of the interior of the heart. Pleurisy or pneumonia are 
present in the greater number of instances ; Louis supposes in at least two 
thirds of the whole: carditis, or superficial inflammation A the muscular stme* 
ture of the heArt, and a similar condition of the cellular memlHrane in the an* 
terior mediastinum of the upper surface of the diaphragm, or of the peritonena, 
liver, or other abdominal oi^ans, occasionally co-exists. The occurrence of cere- 
bral excitement is, as we have already seen, not unusuaL Pericarditis frequently 
makes its appearance in connexion with the eruptive fevers, and moi« espe- 
cially with scarlatina. In childhood too it forms, no less tiian in adult Ufe, a very 
ordinary complication of acute rheumatism, and often originates in the course 
of neglected convalescence fh>m various acute diseases, especially, as DrO^ 
land remarks, amongst the children of the poor living in damp habitations and 
deUlitated by insuflleient nutriment. 

Death by syncope is a possible but certainly rather an unusual termauUum 
of pericarditis. Extreme dyspnoea, amounting almost to suffocation, is, towarda 
the conclusion, the prominent symptom in most of the flttal cases. By much 
the most unfavourable examples of tiie disease, and the least capable of bearing 
the requisite treatment, are those occurring in patients debilitated by previous 
illnesses, as f^er, dropsy, &c. 

Relapses are common even in cases of the disease which have been actively 
and judiciously treated ; as is likewise the recurrence of inflammation in tiie 
membrane at periods long subsequent, and especially where ^e organ which 
it envelopes is the seat of structural change. Even adhesions do not, as ocso- 
monly supposed, confer absolute immunity fh)m future atteoks; fbr there hts 
often been observed by Dr. Williams and others, within the agglutinated fidse 
■Mmbraaes, manifest mdicatxms of the inflammatory prooesa, •— • redneas^ foft- 
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caing, recent effosioii of lymph or semi-pur olent fluid in small qnantities in their 
interstices, or in the adjcuning cellular membrane of the mediaistinum: the phj- 
aieal signs of effusion, such as dullness on percussion, the rubbing sound and 
impair^ impulse, are imfortunately wanting in these cases ; they may occa- 
siiwially perhaps be suspected fi'om the existence of local pain or tenderness 
ma pressure, or the unusual excitement or irregularity of the heart's action. 

When pericarditis assumes the chronic form the prospect of recovery is 
much £unter ; it may run on for two or three months with various alternations of 
improvement and aggravation, and then pass into a slow state of convalescence, 
or, what is but too frequently the case, may on the other hand terminate in 
death, which occasionally takes place suddenly and unexpectedly, though more 
commonly, gradually, through the mere exhaustion attendant upon continued 
irritation. 

When the disease has lasted out some months the morbid contents of the peri- 
cardium consist most commonly either in a transparent serum, or in very tiiick 
and firm &lse membranes made up of many layers indicative of successive ag- 
gravations of inflammation ; and in the midst of them are occasionally cir- 
cnmsoribed purulent or tubercular deposits. 

In children, with all the physical signs and symptoms of profuse pericar- 
dial effusion, we have known very remarkable recoveries to ensue, and this, 
on one occasion, almost solely by the unaided powers of nature. 

DiagnotU, Where pericarditis exists in its simple state its diagnosis has 
been pronounced by Louis to be no more difficult or obscure than tluit of pleu- 
risy. In at least a half of all the cases analysed by him thero was during life 
sufficient evidence of its presence, from the union of a greater or less number 
of the following symptoms, — pain, or tenderness on pressure, oppression of 
breathing, palpitations, inequality or intermittence of the pulse, unnatural pro- 
minence, and dulness of sound over a greater extent than natural of the pro- 
cordial region, and confined to it, to which subsequent observers have added 
the frictional and creaking sounds already alluded to ; and all these have an addi- 
tional value and clearer signification, when occurring in a patient previously 
healthy. Most of these signs and sjrmptoms, it is true, are met with also in. 
water in the chest, and some of them in aneurism of the aorta; but the greater 
rapidity of the inflammatory affection, even if pain be absent, will generally 
•nfficientiy distinguish it. 

In the course of cases of acute rheumatism of the extremities, we should ever 
be on the look-out for inflammation of the surfaces of the heart, and be ready to 
act upon the first indications of its existence, such as the sudden supervention 
of cardiac pain or oppression, extreme anxiety and restiessness, with notable 
change in tiie pulse and respiration; but, above all, the characteristic ausculta^ 
tory phenomena, which should be sought after frequentiy and at very short in- 
tervals, inasmuch as they are by far the most constant signs, and often pre- 
cede, by some time, the other evidences of its existence. 

In pleurisy and pneumonia we should likewise be prepared for the extennoa 
cf the inflammation to the heart, or its original, though it may be obscure, oo- 
•czistehce there. Even in the course of continued fevers, the sudden super- 
Tention of irregularity oi the pulse, especially if accompanied with unusual 
•anxiety, should direct our attention forthwith to the heart, and tiie possibility 
of its having become the seat of inflammatory action. 

BouiUaud asserts, that dulness of sound, and prominence in the pnecordial 
legion, occurring along with the stethoscopic signs (rubbing and creaking 
•flOnnds), and sudden fever in an individual who had previously no symptoms of 
organic disease of the heart, afford certain evidence of pericarditis, even though, 
there be neither irregularity of pulse, dyspncea, oppression, nor pain ; and 
Dr. Hope is persuaded that even with a still smaller number of signs, namely, 
Inereased action of the heart, fever, and a murmur which did not previouriy 
exist, we may detect inflammation of this organ ; and that bv the nature and 
jiCaation of uie munnar, we may geaerally still farther decide whether tha 
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•ffBctifOn lie pericarditis, endocarditif, or Ixtth. Dolness on percussion, ihoaA 
a yaloable sign, is fortunately not indispensable, being often absent, as is stiU 
more fi^uentW precordial prominence. When endocarditis co*exists, as ibe 
researches of Watson, Hope, Bouilland, and others ha^e proved it to do. in 
the vast majority of cases, — ^if it be so situated as to cause regurgitation through 
the aortic orifioe, the pulse will be jerking, or even attended with a thrill in some 
cases ; and we shall hear a valvular murmur coincident with the second sound 
of the heart. If the murmur be simultaneous with the first sound, on the oth« 
hand, impediment either in the auricular or aortic openings may be inferred. 
The valviilar murmurs (which in themselves afford, as Dr. H. further remarks^ 
strong presumptive evidence of pericarditis, seeing how frequently it compli- 
cates inflammation of the inner membrane), may a&iost always be satisfactorily 
distinguished from attrition murmurs by applying the stethoscope a couple of 
inches or more up the aorta or pulmonary artery where murmurs connected 
with die similunar valves will be very distinct, wmlst those originating in peri- 
cardial friction will, for the most part, be inaudible ; and also by searching for 
murmurs of the auricular valves a little above the apex of the heart, which will 
always be found to be their point of greatest intensity ; whereas this, in respect 
to external murmurs, is altogether indeterminate. The attrition murmur 
almost invariably accompanies both sounds of the heart In one or two in- 
stances only, Dr. H. has known it to be confined to the first sound ; and in a 
few others, it has assumed the character of a continuous rumble, owing appa- 
rently to the churning of a small quantity of fluid, in addition to the pericar- 
dial roughness. It is ordinarily of a rough or rustling character, and more 
frequently accompanied by the purring tremor than are the valvular murmurs ; 
and varies its situation and intensity with the precise seat and progress of the 
inflammation. Dr. Watson has recorded a case where it was unusually loud 
and audible over a great part of the chest ; but this is very rare. 

It is where the inflammatory symptoms and effusion are very slight, or 
where pleurisy of the left side co-exists, that the recognition of pericarditiB is 
peculiarly difficult A simple pleurisy of the left side might be migfflken lor 
pericarditis, but only by a very careless observer. 

The early symptomatic derangement of the cerebral functions, evinced by the 
coming on of delirium, stupor, &c, throws considerable difficulties in the way of 
the di^^nosis, both by taking the attention off from the true seat of the disease, 
and by depriving us of a knowledge of such peculiar signs of the disease (as 
pain, tenderness, anxiety, sense of palpitation, &c.) as can only be ascertiuned 
through the rational consciousness of the patient ; and such cases have actually 
been repeatedly mistaken by practitioners of tiie first eminence for idiopathic 
inflammation of the brain. Yet even here, if we have any suspicion of the true 
nature of the case, a recurrence to physical evidence will often clear away all 
obscurity. 

Pleurisy and pneumonia are to be distinguished from pericarditis by their ap- 
propriate signs and symptoms detailed in another part of this work. When after 
an accurate investigation, we are satisfied that neither of these affections exists^ 
this negative fact may be of great value towards the establishment of the pre- 
sence of cardiac inflammation, where its local symptoms are obscure. 

The sound of friction, sometimes heard in pleurisy, may usually be distin- 
^ished from that in pericarditis, by its ceasing on holding the breath. Yet it 
is just possible that the impulse of the heart against the lungs may at times 
give sufficient motion to the inflamed and coated pleurae to produce this phe- 
nomenon; and when the diaphragmatic portion of the left pleura is its seat the 
diagnosis is peculiarly difficult. 

An enlarged and feebly acting heart may be distinguished from the case of 
a profuse pericardial effusion with weak impulse and distant and indistinct 
sounds, by applying the stethoscope to the supra-clavicular region, where in 
the latter case, and in it only, the cardiac sounds will be heard with considet- 
able clearness in the course of the carotid and subclavian arteries, indicating tiutt 
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. their feebleness in the prsecordial region is the result of an obsenred, rather than 
of an actaally deficient action. • 

When the disease is accompanied with vomiting hiccup, and epigastric pain 
•and tenderness to the touch, great general debility, with sinking and irre- 
gularity of the pulse, and cold sweats, it may readily be mistaken, if attention 
be not directed to the physical signs, for acute gastritis in its fiital stage. 

Pericarditis in the chronic stage, accompanied with profuse effusion, has been 

known to push down the liver so fkr below the right hypochondria, as to give 

-rise to the erroneous supposition of disease and enlargement of the latter organ. 

'Such a case is mentioned by Mr. Adams in the Dublin Hospital Reports. In 

respect to diagnosis, the same author lays much stress on the distinction 

between the transient rheumatic affection of the heart, such as other muscular 

and fibrous organs are liable to, and the more serious inflammation of its serous 

-membrane, occurring in connexion with acute rheumatism — a subject which 

has recently been much enlarged upon by BL GhomeL 

The great variability and frequent inconsistence of the symptoms have been 
considered peculiarly characteristic of pericarditis, as likewise the intense rest- 
. lessness, the anxious, frightened look, the early supervention of weakness and 
irregularity of pulse, before the general strength is proportionably reduced— 
the intermitting nature of this derangement, and the frequent want of corre- 
spondence between the state of the pulse and that of the skin. 

Gauges, In some instances it is found impossible to aseertiun the exciting 
cause of this disease ; certainly, however, not so firequently as Louis is disposed 
to think. In &r the greater number it is distinctly attributable to the influ- 
ence of cold, or of cold and moisture, acting on the body when overheated and 
fittiffued, as is obrious from its ordinary connexion with rheumatic inflam- 
mation, and its fluent coincidence with pleuropneumonia, — as well as firom 
the circumstance of its occurring more particularly during severe and change- 
able weather, and especially in spring. The f^quency of its rheumatic 
origin has been recently insisted on, much and justly, by M. BouiUaud in 
France. This part of its history has, however, long been familiarly known to 
medical men in our own country. The connexion of disease of the heart 
with rheumatism was first noticed by Dr. Pitcaim fully half a century ago, 
and was soon after made more generally known to the profession by Dr. 
Baillie. Sir David Dundas and Ih*. Wells subsequently recalled attention to 
it, and the latter seems with« his usual penetration to have taken a just view of 
its inflammatory nature. Mr. Adams, in the excellent practical paper on dis- 
eases of the heart already alluded to, has dwelt particularly on the relation of 
pericarditis to rheumatism — yet by the French school, till very lately, all this 
appears to have been overlooked. Corvisurt had bat an obscure, or at least a 
▼ery inadequate idea of the importance of the latter afiection in the production 
of diseases of the heart ; and even Louis, though so recent a writer, scarcely 
notices their connexion. 

BouiUaud believes that at least one half of all the cases of acute rheumatism 
occurring in practice, or what is ordinarily called rheumatic fever, are ac- 
companial in some part of their course by an inflammation, either of the in- 
ternal or of the external lining of the heart, or both, which tends greatlj 
to the prolongation of the illness ; and that these latter idGTections have, in fact, 
in very flew instances any other source. He does not, however, admit that 
they are so often, as is commonly supposed, the result of metastasis, but 
. asserts that they originate in very many cases simultaneously, and proceed 
p<tri passu with the articular affection. We are inclined to believe, how- 
ever, notwithstanding his high authority, that the instances in which the 
ordinarily received opinion holds good are numerous. The sero- fibrous struc- 
ture of the pericardium, and of certain portions of the interior of the heart, 
is precisely such as should lead us to expect intimate sympathy with the in- 
. flamed synovial and ligamentous tissues of the joints. Sometimes, though 
rarely, the inflammation persists in an Intense form, both in the heart and 



tto nmicAEDiTia 

Jstalik jBon MMMOuyv aowww« n pvoporticn u 
HI the one attuatioii, it ia mitigated in the other. 

Caiee of traumatic as wtU as of epoataaeooe erysipelas, in whieh the 
fliBsis of inflammation to the heart ocearred, are alluded to hy Blr. Adaafc 
They proTed fhtal -within 48 hoors^ orthopncBS, great anxiety of coontenaao^ 
and other symptoms of pericarditis, haying supenrened immediately on the 
dinppearance of the eotaneoiis redness. 

Though no age is exempt, yet children, and indiTidoals about the period «f 
puberty, are peculiarly liable to the translation of rheumatism to the peri,- 
oaidiBm ; and especially in those cases wh^« the synoTial membrane is te 
seat of the inflammation, fbr, where the muscles are alone sifeoted, metastaaa 
is, aeoording to the author last named, a much rarer event 

Persons dP a ftill habit and sanguineous temperament, and in the flower of 
life, seem most disposed to attacks of pericarditis. The gouty and the rheu- 
matic are peculiarly prone to it, no less than to many other forms of cardiac 



OonTalescence from feyer is ftequendy arrested by its superyention. It nugr 
be directly induced by external injuries, blows, ihlls, and penetrating wounds, 
and may originate also in the extension of inflammaticm ttoni a neighbouring 
organ, more especially from the lungs and plenne. Continued over-exertion 
of body and great anxiety of mind, &e suppression of habitual discharges and 
aruptions, the inflammatory tendencies connected with measles, small-pox, and 
more especially scarlet fever in its convalescent period, may also be enumerated 
amongst its occasional causes. 

Of its predispoting causes little can be said with certuntv. According to 
M. Louis tiie male sex is more liable to it than the female, m the proportScn 
of three to one. The period of life between the tenth snd thirtieth years ap- 
pears to M. Bouilland the most prone to it M. Louis has noted most cases 
of it between the twentieth and thirtieth years, and between the sixtieth and 
seventieth — the periods at which, respectively, the tendency to inflammatioa, 
and to ossification and other orsanic changes, is most conspicuous. Bat 
tbe results of both these distinguished pathologists have, it must be remem- 
bered, been attuned fVom the experience of adult-hospitals, almost exclusively. 
In earlier childhood it is by no means infrequent, and extreme infancy itself Is 
not altogether exempt fttnn it 

In respect to its yery common connexion with organic disease of the heart, 
and especially enlargement of the organ, it exists sometimes as a cause, and 
sometimes as a consequence. Abuse of fermented liquors is enumerated by 
Br. Elliotson amongst the sources of the insidious chronic form of pericaidit» 
as well as of disease of the valves and orifices. 

Pericarditis appears sometimes to have reip;ned epidemically : twenty cases 
once presented tiiemselves to a single practitioner, within ten weeks, in a mo- 
derate-sized town in France. Not long since the journals contained an ae- 
oonnt of an hsemorrhagic pericarditis in Russia, of an epidemic and scorbutic 
character. Dr. Elliotson remarks, that the cases in which he had usually 
feund a bloody fluid within the pericardium are those where tiie heart was 
softenedi 

Treatment In the acute stage, when eariy seen, we should proceed instantly 
to the most vigorous employment of antiphlogistic remedies. Blood should be 
immediately taken from the arm in considerable quantity, and in a full stream; 
and as soon as the immediate effects of the operation have passed away, leeches 
in large number (twenty to forty in strong adults) are to be applied, or cupping 
jnactised over the pnccordial region. If the violence of the symptoms pernst, 
each of these measures must be repeated as freely, and at as short intervals ss 
the age and strength of the patient permit, and as the intensity of the inflam- 
mation demands. Not a moment should be lost in thus reducing the quanti^ 
of the circulating fluid, and diminishing at once the natural stimulus of the 
organ, and, as fer as possible, the quantity of labour to be done by it, and, at 
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the same time, moderating the excited action of its capill^ies; for, as we have 
seen, if effusion in large quantity, either of coagolable Ijrmph, or of a more 
fiuid character — and especially the latter — has once been permitted to take 
place, the chances of ultimate and perfect recovery are very much impaired; 
«ad the power of the patient to bear actire treatment adfter soch an occurrence 
is no longer the same. 

In the earliest stage of this as of many other inflammations the tartrate of 
antimony in large doses, as exhibited by Laennec in pleurisy, is often a valu- 
able auxiliary to bloodletting ; it is however far inferior in efficacy to the re- 
medy next to be mentioned, tuid when not speedily very decisive in its effects 
8hoi]dd be at once relinquished. 

If we find that in spte of the above measures, carried as far as prudence will 
permit, the inflammation continues to make progress, and especially if the effu- 
sion of fluid is actually commendng, no time should be lost in having recourse to 
the invaluable compound of calom^ and opium (for the general use of which 
in such cases in this country the profession is indebted to Dr. Hamilton of 
Lynn Regis), which exercises so remarkable an influence over inflammation 
in serous and other analogous membranes, both checking the morbid action^ 
and promoting the absorption of such morbid products as it may already have 
given rise to. * Doses of firom three to five grains, or upwards, of the former, 
guarded by from a quarter to half a grain of the latter, or an equivalent portion 
of Dover's powder,, to prevent it running off by the bowels, should be given 
every fourth hour<itiU its specific effect is manifested on the mouth, or till the 
disease begins to yield $ and even then the mercurial is not to be suddenly re- 
linquished, but on the contrary yery gradually withdrawn, as well on account 
of the frequent tendency of the inflammation to recur, as lest any portion of 
the effiised matter might still remain unabsorbed, and become the germ of ul- 
terior disease. 

Absolute repose of mind and body, and total abstinence from food, are also 
very important elements in the early management of these cases. 

In placing bloodletting and the exhibition of mercurials so prominentiy 
forward, we are influenced by the conviction of their constituting incomparably 
the most essential and efficient part of {he treatment. Where there is diffi- 
culty in bringing the system under the influence of mercury, in addition to its 
internal exhibition mercurial ointment should be introduced into the axiUse, 
and left there to be gradually absorbed ; «md at the same time fumigations 
with the Hydrargyr. c. Cret& or with the mercurial candle may be practised. 
Amongst the auxiliary remedies are to be enumerated the promotion of mo- 
derate evacuations from the bowels, especially at the commencement of the 
disease, by some mild aperient, avoiding at the same time the dangerous and 
absurd error of trusting, like certain empirics of our day, the cure of tiie inflmn- 
mation of so vital an organ to purgatives chiefly or alone. 

When tartrate of antimony in the larger doses, alluded to above, has appeared 
inapplicable to the case, fractional doses of it, or of James's powder or ipeca- 
cuanha, to rdax the skbi and modify the inflammatory action, should be em- 
ployed. 

Diluent drinks in moderate quantities, to reduce the stimulant quality of the 
blood, without over-distending the vessels, with the addition of the nitrate of 
potass in as large portions as can be borne by the stomach and bowels (as, 
for instance, one or two scruples to the pint), are useful adjuvants in this and 
other analogous inflammations, especially if of rheumatic origin. 

After the first vehemence of tiie disorder is past, and effusion has already 
taken place, but not on any account previously, large blisters must be applied 
over the seat of the inflammation, and dressed with mercurial ointment to aid 
in bringing the system under the desired influence of this remedy ; and at the 
same period the employment of sedatives, as camphor, hyoscyamus, or digitalis, 
prussic acid, or one of the salts of morphia, may be had recourse to when the 
excited state of the heart, and the anxiety and resUessness continue extreme 
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•nd faem to depend rsOier on a hi^ degree of nerroas initability SDTvivmg 
Ihe inflaminatory action than on this latter itselfL 

EnTeloping the cheit in large emc^lient poultices ia considered in France and 
Italy ameasore of some efficacy ; ind, inasmnch as it determines locally to the 
■kin and tends to moderate deep-seated yaiD^ it is a point of treatment not an- 
vorthy of imitation, irhere no inconyemence arises from the weight of the ap- 
plication. 

The importance of ahsolute repose is obvioas from the fret that CTcry the 
least morement, or the slightest effort, as in q^eaking or coughing, reproduces 
the irregularity of pulse, and aggraTStes the other symptoms. 

With regard to bloodletting, it is right to state that tiiough all practitionen 
are agreed as to its importance, some difference of opinion preruls as to the 
most effectoal and safe method of employing it, and as to the extent of benefit 
to be expected from it Thus M. Bouillaud, who is a great adTocate for large 
and rapidly reiterated yenesections, declares that, of late years, since he adopted 
this method, he has scarcely eyer friled to cut short any case of pericarditis to 
which he was early called. He conmionly takes blood three or four times 
from the arm, to tiie amount of about a pound or better each time, within 
the first three or four daya, and employs leeches and cupping at the same time 
as freqnentiy. Dr. Hope's mediod of employing bloodletting is yery similar : 
blood IB drawn freely fttmi the yein by a large mclsion, so as to bring the par 
tient to the yerge of syncope ; and this, as weU as the looil bleeding, is repeated 
twice, thrice, or oftener, at intervals of eight or twelye hours, till the pain is 
Bubdned, or as fiequentiy as the state of the pulse, or rather the action of the 
heart, demands. He is howeyer much less sanguine than the French practi- 
tioner just mentioned, as to its being adequate of itself in all cases, or eyen 
generally, to cut short the inflammation. ** The antiphlogistic treatment, 
alone," sayshe, " is not to be relied on : rarely, if eyer, does it in a aeyere case 
effect a complete cure." The disease too often proceeds uncontrolled by it to 
a fiital termination : at other times it partially yields, but tiie heart's action 
long continues of unnatural strength ; and in other cases, though it may appear 
to haye regained its healthy action, yet palpitations and symptoms of organic 
affection manifest themseWes as soon as the patient resumes his accustomed 
occupations: and hence, like Dr. Latham, Elliotson, and all the best British 
practitioners, he has recourse early to calomel or blue pill and opium in large 
doses, to which occasionally mercurial inunction is superadded, or it is altoge- 
ther substituted if the internal use of the medicine disagree. 

Dr. Williams, whose remarks on the treatment of diseases of the beart are 
in general in the highest degree judicious and practical, deprecates the em- 
ployment of copious yenesection in inflammations of this organ, unless perhaps in 
their yery earliest period, as he apprehends that its effect where the central 
organ of the circulation is primarily implicated, must be, in the first instance^ 
to transmute the inordinate into defectiye action, and so to augment the em- 
barrassment of the circulation, and keep up the feelings of dyspnoea, faintness 
and agitation ; and, in the second place, to lay the foundation of subsequent 
reaction — consequences which he supposes must more readily ensue in the case 
of the heart in a state of inflammation than in that of any other organ. *< Whe- 
ther this be the true yiew of the case or not," he continues, *' I hiiye been con- 
yinced, by repeated obseryations of different kinds of practice, that both peri- 
carditis and endocarditis, and especially if connected with rheumatism, are 
most safely and effectually treated by moderate general bloodlettings, ayoiding 
as much as possible sudden or full impressions on the circulation ; and that 
local bleedings, free and repeated, i^ould in all cases be employed, as a mea- 
sure of at least equal importance." 

We must not, howeyer, let the irregularity of the pulse, nor its feebleness at 
the wrist, nor the apparent debility of the patient, preyent us from taking blood 
if the complaint be stUl of recent origin, and the pain and other characteristic local 
and general symptoms seem to demand it Young practitioners should, on the 
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other hand, be caationed against being guided too much by the buffed and 
cupped appearance of the blood in thiB i&ection, for this, where the disease 
has a ihenmatic origin more especially, will commonly persist in spite of the 
freest sang^oineons eracnations, or will even augment under their use. 

If unfbrtunat^y we should not be called to tiie case till after it has already 
existed for some days, and the debility of the patient is such as to render yene- 
section hasardous, 1o(Mi1 depletion by leeches may often still be practised with 
great advantage. Dr. Elliotson thinks he has observed free local bleeding to 
be more serviceable in all cases than general, and that calomel and opium ia a 
still more important agent than either in the sulitiiiS&l^on of this as well as most 
other inflammations, and in conformity with the opinion we have already ex- 
pressed, that it is fsur superior to the tartrate of antimony even in the large doses 
in which it is exhibited in Italy and France. 

Ck)lchicum also is olten of decided utiHty, especially when the disease is of 
rheumatic origin, and after its first violence has been reduced. It has some* 
lames also proved adequate to the cure of the chronic form on persevering 
many montiis in its exhibition. When the disease has passed into the chronic 
stage leeches should still be occasionally employed on the revival of the 
pain, or other evidence of the re-exdtement of the inflammatory process, and 
blisters must be repeatedly applied ; or, at a later period, more permanent 
forms of counter-irritation ought to be had recourse to, as frictions with tartar* 
emetic ointment or croton oil, an issue or seton, or the repeated application of 
the moxa, a remedy in which Baron Larrey has such unbounded confidence 
both in respect to controlling local inflammation and producing the absorption 
of morbid products. In the selection and continuance of these remedies, we 
must of course be guided as much by their effects on the general health as by 
the state of the local disease, as in a prolonged affection of this kind any ap* 
plication which produces great irritation in the system cannot but diminish the 
prospect of ultimate recovery. 

Counter-irritation applied to the extremities may sometimes be substitoted 
with advantage for that in the immediate proximity of the disease. Mild mer- 
curial courses, where they do not induce too much constitutional derangement, 
will generally deserve repeated trial, with a view to causing the re-absorption 
of remaining morbid effbsions, as well as to counteract the low disorganising 
inflammatory process which so often survives the more active form of the dis- 
ease ; especially in those cases where inflammation of the interior lining, as so 
frequently occurs, complicates that of the exterior. The cautious exhibition 
of diuretics and purgatives is also frequentiy called for in the chronic stage. 
The diet should be gradually improved, but still restrained within the strictest 
bounds of moderation, the object being to maintain just such a degree of strength 
as is requisite to bear the patient through a tedious reparative process, and at 
the same time to avoid every thing which can accelerate the pulse or rekindle 
the local inflammation. Even in the most favourable cases the accustomed avo- 
cations and habits of living should not be returned to till after the lapse of a 
very considerable period. There is no point which should be more pressed on 
the mind of the patient than the absolute necessity of avoiding, for a length of 
time afterwards, every violent excitement of mind or body, and all excessive 
or prolonged muscular exertions. 

When tumultuous action of the heart and other symptoms of incipient hy- 
pertrophy of the organ manifest themselves amongst the sequelae of pericarditis, 
a favourite mode of treatment with M. Bouillaud is the introduction of digitfOis 
by the endermic method, by daily sprinkling the skin, denuded of its cuticle by 
the previous application of a blister, with about ten grains of the substance in 
powder ; whilst at the same time he cautions us against its use in those cases 
where, from the presence of a very abundant effusion of fluid or of thick masses 
of false membrane, there is reason to suspect a weak and atrophic state of the 
heart has been induced. 

Turpentine, in doses sufficient to excite some degree of urinary irritatiooy 
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fh>m its known efficacy in promoting the absorption of effdaed lymph, of which 
we have ocolar demonstration in the case of iritis, is likewise descrying of trial 
In the chronic form of the disease, and especially in cases of rhenmatic com- 
plication. The hydriodate of potass, in doses of from three to five grains and 
upwards, in solation thrice a day, has sometimes been administered adyan- 
tageoQsly with the same view and in the same stage of the disorder ; and this 
tobstance may also at the same time be externally ^plled. The introdnetioii 
of the alkaline snbcarbonates into the patient's dnnks has also been recom- 
mended as a means of promoting the action of the kidneys, fiiTonring absorption, 
and modifying the composition of the blood ; and is especially applicable to 
those cases where the nrine exhibits an unnatural excess of acid, or where the 
blood coagulates too firmly, or other evidences of an inflammatory tendency 
exist Yrhere some degree of pain or uneasiness continues long after the 
primary attack, anodyne liniments or a plaster of belladonna, or an ointment 
containing a minute portion of yeratria or aconitine, should be had recourse 
to as palUatiyes. 

When in spite of the empl^nnent of the measures aboye indicated there is 
eyidence of a considerable emision persisting long after the original inflam- 
matory attack, and when tiie motions of the heart appear in consequence of its 
pressure to be greatiy deranged, the attempt to procure relief by means of a 
surgfical operation, to be described hereafter in the article on hydrops peri- 
cardii, might possibly, in some yery rare instances of chronic pericarditis, be. 
Justifiable. 

Pericarditis is, as we haye already seen, peculiarly apt to recur ; but, fortu- 
nately, subsequent attacks are commonly yeryinferior in intensity to the original 
ones, and are much more easily controlled. Hence their treatment does not re- 
quire to be by any means so energetic $ nor, indeed, would the constitution be now 
able to sustain the same powerM antiphlogistic measures. A single moderate 
yenesection, or local bloodletting alone, the cautious exhibition of mercury, and 
the employment of deriyatiyes, are usually sufficient to check them, espedally 
if the action of the bowels, kidnies, and skin be simultaneously promoted. 

In cldldren, even of a yery tender age, pericarditis is, as already stated, by 
no means a remarkably rare affection, occurring most commonly in comptica- 
tion with rheumatism of the joints, or with pleuritic or pulmonic inflammation, 
or as a sequela to the febrile eruptiye disorders : its treatmentin such cases is 
to be conducted on the principles already Ifdd down : the early and active use 
of antiphlogistic remedies, bloodletting, general or local, or botii ; calomel, with 
James's powder; colchicum, purgatives, diuretics, and counter-irritants, with 
strict confinement to bed and a very low scale of diet, constituting the chief 
means for its reduction. These cases go on generally much more fietv ourably, 
and are more rapidly amenable to treatment than examples of the same affec- 
tion in adults, and even when the effusion has already existed for several 
weeks its complete absorption is by no means to be despaired ofl 
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OB INFIiAMMATION OF THE IMTEBNAL HEXBBAinS OF THB HEABT. 

Anatomical characters — in the acute stage — in the chronic, including t>isease6 of 
THE VALYES AND ORIFICES. — Symptoms a;nd physical signs of acute endocarditis 
— of chronic endocarditis, and diseases of the valves and orifices, — Causes.-^ 
Complications, — Duration. — Prognosis, — Endocarditis of children, — Treat- 
ment. 

Fob our present extended knowledge of the inflammation of the inner lining 
membrane of the heart we are chiefly indebted to M. Bouilland, who has de- 
voted to its consideration a large portion of his elaborate work. It had not, 
however, altogether escaped the notice of previous writers, as a reference to the 
pages of Jos. P. Frank, Hildenbrand and Kreysig, Bums and Baillie, suf- 
ficiently testifies. But it is to the distinguished French author just named that 
the merit is due of having set it prominently forward as an occurrence of great 
frequency, especiallv in connection with rheumatism, and as one of Che most 
infiuential elements m the production of organic disease of the heart Since he 
first fixed attention on it in his edition of Bertin's work published in 1824, it 
hasbeen successfully investigated by several of our own countrymen, — Latham, 
Elliotson, Watson, Hope, &c. That it should previously have attracted so littlie 
general attention is mainly attributable to the evanescent nature of several of 
the morbid appearances which characterise it ; for though the endocardium is 
alUed to the serous membranes, and, like other tissues of that class, secretes, 
when inflamed, serum, lymph or pus, yet, from the contact of the secreted 
matters with the blood, they are commonly washed away by tiie torrent of the 
circulation as soon as formed, and In the greater number of instances leave no 
trace behind, save the slightest redness or tumefiiction of the affected mem-^ 
brane. In some instances, however^ the effused lymph seems to be of a more 
adhesive nature, retains its connection with the membrane on which it is formed, 
becomes organised, and the source of various changes of structure in the in- 
terior of tiie heart ; especially when poured out, as is most usual, in the neigh- 
bourhood of the orifices and valves. But even independent of such ocular 
evidence as is obtained on dissection, we are now acquainted with certain aus- 
cultatory signs, which, taken along with the general symptoms, co-existing affec- 
tions, and causes of the diseased condition, enable us to decide, even during lifts, 
with a high degree of probability as to its presence. From ihe researches 
of ^M. Bouillaud it appears that inflammation of the interior of the heart is at 
least as common as pericarditis, and is followed by still more important results ; 
and though its early stage may not be attended with such incontestable ana- 
tomical evidences as the latter, yet those of its more advanced period are al- 
together analogous, and quite as satisfactory. 

In the venous system, in which the circulation is comparatively slow and 
feeble, examples of the organisation of coagulable lymph are still more fi%qnentiy 
observed $ and the nmiluity of the lining membrane of the veins to that of the 
heart, as well as the frequent extension of inflammation from the former to the 
latter, should have prepared us, prior to all positive evidence, to admit ibe ex- 
istence of idiopathic endocarditis as not improbable. 

AntUomical characters. The morbid appearances characteristic of inflamma- 
tion of the inner membrane of the heart are divisible into three classes : the 
first, or that connected with the earlier period of the affection, consisting in 
redness, thickening, infiltration, and softening of the membrane, along with the 
secretion of coagulable lymph or pus ; the second, in organisation of the 
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efiPused matter, pneternatoral adhesion of the yalves or narrowmg of the 
orifices ; and the third, in its conversion into a cartilaginons or bonj tissue, 
and the consequent fonnation of permanent obstructions. 

1. The redness which marks the earlier stage exhibits yarious degrees of 
intensity, from a slight blush to a deep scarlet colour, and has, in some in- 
stances, a bluish or broimish tinge. It may be either partial or general, bat 
is commonly most eyident on that portion of the membrane which lines the 
Talyes and orifices, and not rarely is entirely confined to these situations. 
This redness does not, for the most part, appear to consist in any yery obyioos 
<»pillary ii^eetiion, but chiefly rather in a dyeing of the lining membrane, which, 
in its softened state, is, as we should expect, more prone to imbibition. The 
ooloar is not, howeyer, removable by washing ; but continued maceration will 
extract it It has been doubted by Laennec and many others, whether such 
redness were not rather of cadaveric than of truly inflammatory origin ; but 
the frequent co-existence of unquestionable inflanmiatorr products induces us 
to suspect that scepticism has been pushed too fat on this point, and to assent 
rather to M. Bonillaud's view of Uie matter, according to which this redness is, 
at least very frequently, the result of increased yascular action ; and most 
probably so, when met with in bodies in which putre&ction has not yet com- 
menced, and when the coagulability of the blood has not been remarkably im- 
paired, as, lior instance, by diseases of a putrescent or typhoid tendency, and 
when death has not been preceded by a yery long protracted suffocative 
ftro^le. 

It is not pretended that from the mere appearance of such redness we can 
at once sa£ely decide on its inflammatory origin ; but from the colour, taken 
along with a certain set of symptoms observed during life, and afterwards to be 
detailed, we may often arrive at such a conclusion with a high degree of proba- 
bility ; and this probability becomes converted into certainty, if there is found to 
co-exist either thickening or infiltration of the same portion of the membrane, 
or if purulent matter or coagnlable lymph is detected, smeared over or adherent 
to its surface. The simultaneous presence of indubitable traces of inflammatory 
action in the great veins in the neighbourhood of the heart, occasionally affords 
an additional source of conviction as to the true nature of the appearances 
•within this organ. It is chiefly where the case has lasted for at least two or 
thi«e weeks that the redness is found to be accompanied by a thickening of the 
membrane, which is commonly most obvious on the valves, inasmuch as they 
consist of adouble layer of the serous tissue, and are most frequentiy the points 
first inflamed. In many instances they have an infiltrated spongy texture, 
and softening of the lining membrane is often met with in the same stage ; it 
i^pears also less perfectiy polished than natural, and is more easily separated 
from the 8u1]jacent odlukur tissue. Incipient ulcerations on its sur&oe may, 
moreover, be occasionally detected ; and these throw light on the mode in which 
perforation of the parietes of the organ and of its valves, afterwards to be 
noticed, may often take place. 

The presence of purulent matter and of coagulable Ijimph is less ftreqnently 
ascertamed, they being usually, as we might expect, carried away by the passing 
blood as soon as formed. These substances have sometimes, however, been 
detected in the centre of .a dot, or entangled in the meshes of the oolumnie 
eamete. The coagulable lymph, from its adhesive nature, the more frequentiy 
of the two retuns its hold of Uie sur&ce when it has been formed, and is occa- 
sionally found attached to the valves or their tendons in the form of minute 
granulations ; and in other instances, in that of a pseudo-membranous expan- 
sion, lining a portion of the interior of the auricles and ventricles. Sometimes 
too, a fngment of clotted blood becomes firmly attached to the internal lining 
membrane, and is eventually organised. 

Whether endocarditis, even in its most acute form, ever terminates in gan- 
grene u dubious. M. JEiouillaud inclines to the affirmative, in respect to those 
oases where, on dissection, in addition to the peculiar morbid colour, texture 
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and odour, indicatiye of this change, we find the blood nnnatorally liquid of 
gnunoos, and mixed ap with air babbles ; and when daring life, in addition 
to strongly marked typhoid symptoms, there has been inordmate rapidity and 
irregnlarity of the pnlse. He has not, however, adduced any very condosiTe 
cases in evidence ofhis opinion. 

2. Inflammation of the inner lining membrane of the heart, like that of the 
interior of an artery or vein, is thought by Kreysig to bestow on the contained 
blood a peculiar tendency to coagulation ; and it has been obseryedtiiat fibri- 
nous concretions of an unusually colourless, elastic and glutinous nature, art 
often found in cases of acute endocarditis, adhering to the walls of the organ 
or to the fleshy columns or their tendons, and extending along into the great 
Tessels. These sometimes appear to be in a state of incipient organisation, and 
fingments of them are not rarely attached with peculiar tenacity to the edges 
and base of the yalves, where they constitute, in all probability, a frequent 
sooree of permanent organic disease, in the form of vegetations or gnmulaiunuf 
thou^ there \fi reason to think that these originate sttU more frequenUy in 
the emision of coagulable lymph, as they are commonest in the left side of the 
heart, where inflammation is also most conunon, and where coagulation is rarest 
Such appendages, which are also occasionally met with adhering to the snrfiioe 
of the cavities, and more especially the auricles, are divided by Laennec, in re- 
lation to their form, into the globular and the warty. The former are conmionly 
of a softer texture, like to concrete albumen or fibrine which has as yet under- 
gone little change, being of a dirty white or yellowish colour, with sometimes 
a slight tinge of red, and resemble closely those granulations often found on 
the suifiuse of the pleorss or peritonseum, when in a state of chronic inflamma- 
tion. The latter are of a firmer, homy, or cartilaginous consistence, and in 
£»rm not unUke venereal warts, and they adhere very strongly. Each species 
▼aries in size from that of a pin's head to a small pea ; and in their number, 
arrangement, and form, present great difiTerences, being sometimes isolated, 
and sometimes aggregated into small cauliflower excrescences ; whilst indi- 
vidually, they are eilh^er rounded, flattened, or elongated, and in respect to 
their sur&ce eitiber smooth and potished, or rough and irregular. They rarely 
exist, when of old date, unaccompanied by induration of the valves and orifices, 
and when they are numerous and voluminous often contribute materially to 
obstruct the passage of blood through tiie latter as well as to impair the effi- 
ciency of the former. It has been remarked by Dr. Watson, that the warty vege- 
tations on the semilonar valves affect particularly a festoon-like arrangement, 
being deposited in two short crescentic lines, each of which runs ffom the 
corpus sesamoideum towards the extreme point of the base of the valve, being 
placed some way interior to its firee ed^ — a line which anatomical investiga- 
tion shows to correspond with the outlme of the fibrous matter prolonged to a 
certain distance into the valve from the tendinous ring at its insertion. 

There is sometimes a considerable shortening of the tendons of the auriculo- 
ventricular valves, quite capable of preventing their closure ; and yet, when ex- 
isting alone, liable to be overlooked upon a hasty examination. 

The adhuum of a vahe to the adjacent wall of the heart is a less rare occur- 
rence than we might have expected, from the almost unremitted motion of the 
part and the constant contact of the blood. The valve is often in this manner 
80 firmly glued down as to be totally incapable of fulfilling its Amotions, and 
this necessarily gives rise to great derangement of the circulation. But much 
the most frequent species of valvular adhesion is that which takes place between 
the adjacent lamin» of the valve itself especially when the calibre of tiie orifice 
to which it is affixed, has become contracted. 

Orgamsed false membranea sometimes line a portion of one or v\OTe of the 
cavities of the heart, or, more rarely, form partial septa across them. The most 
common form in which they are met with, is that of whitish patches of a few 
lines in breadth on the endocardium, altogether similar to those so often seen on 
the exterior of the organ, and are, like them, generally easily dissected oft 
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teving the membrane iMuealih netrlj in its natiml ftite. Apparent thiekiiiiag 
of die endocardimn ii, for the most pait» doe to the pretenee of iiitimBtel7ad« 
berentlayen of of^^u^ied lymph. 

The membnae itself does, howeter, oeeasionall j undergo a slig^ 6egne of 
lijpeitrophy, becoming also imnatorall j opaque, and deprived of its smoothness 
tndp<dish. The subsmns eeUnlar tissue, and the fibrous stmctmre strengtk- 
•ning the orifiees cad entering into the eompositioa of the base of the Talves; 
TCiy freqoentf 7 participale in the hypertrophons tendency ; and this holds gooi 
especially in regaxd to the mitral Tidye. 

8. At a more adTaaoed or chronic period of this affection, we find almoit 
inrariably caitilaginoiis or osseoos induration of one or mora of the valTee m 
orifices, tritii irrraiediable co n traction of the latter and serious impairment of 
the motion of tiie fi>rmer. The fUse membrane, the original prodoct of in- 
fiammation, thus passes in process of time throiigfa a succession of changes 
diaraeterised by a gradual mcrease of hardness ; first, assuming the form of 
condensed cellular membrane, and, subsequently, a cellcdo-fibrous, cartilaginous, 
and osseoos texture ; the adjoining natural tissue either partaking in the morbid 
change^ or being gradually supplanted by the new structures. The cartila- 
ginous and calcareous deposits manifest a preference fi>r the base and edges 
of the Talyes, and are of most Tarions fbrm and extent, sometimes occupy- 
ing a mere pcnnt; at others, extending into flat patches or irregular pro- 
truding masses ; and, in extreme cases, inrading the entire substance of STalTO 
and its tendons, or completely surrounding and greatly narrowing and ob- 
structing an orifice. The calcareous matter in and around the fibrous cones 
is, in some rare cases, so profbse, as to extend deeply into the muscular sub- 
stance of the heart or eren to protrude on its outer suifkce, and thus to give 
rise to a loud Motional sound of a peculiariy harsh and grating character. 
Where the induration of the Talves is very considerable, they become in.s 
manner fixed, and quite inc^iable of fulfilling their office, being often, m<M?eoTer, 
crumpled or shrirelled up, perforated, or even torn across, and hanging like 
a foreign substance into the cavity ; but more commonly, as already stated, 
they become adherent by their adjacent edges ; and this is most especially the 
case with the auriculo-Tentrieular yalyes, whic^ may thus be seen to form an 
inflexible spout^ as it were, prqjecting into the yentnde, like the rima glottidis 
or OS tinc» in miniature ; or else if flatter, an osseous partition, between the 
cayities, irregulariy perforated in its centre, the aperture being so small in some 
instances as scarcely to admit the point of tiie littie finger. Inspected ftom the 
side of the auricle, the orifice here presents a yery contracted, wrinkled, or 
puckered appearance, and seems conyerted into a fbnnel-shaped passage. The 
aortic and pulmonary orifices, where their yalyes are similarly indurated and 
adherent, assume eitner a triangular form, or become narrowed into the shape 
of a buttonhole, the consolidated yalyes constituting thus an imperfect septum 
across the yessel. 

The yalyes of the left side afibrd yery much more firequent examples of all 
the aboye changes than those of the right, which is only in conformity with 
the general fiict, that i«rts of more energetic action are more prone to morbid 
derangement ; in addition to which, the greater abundance cf fibrous tissue in 
the la^r, as Corrisart has remarked, naturally renden them more susoeptiUe 
of cartilasinous and oesific degeneration. Bichat, howeyer, was quite in error 
in snpposmg the right side of the heart entirely exempt from such changes. 
According to Dr. Hope's experience, as stated in the year 1832, they are found 
diseased in one case out of eyery four or fiye ; or, according to Dr. Latham's, 
in so large a proportion as one out of eyery three instances of induration of the 
left yalyes ; but the more recent researches of the former of these writers, as 
well as those of Dr. Clendinning, render it now almost certain that there is a 
much greater disproportion than this, and that, in at least nine tenths of the cases 
of yalvular disease, it is found on the left side alone ; in somewhere about one 
fiftieth on the right alone ; and in nearly one twentieth on both sides. The pul* 
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moDic y$lve is even less Areqnently affected than tbe trieiupid. The morbid al- 
tecBtion detected in the yalres of the right side is commonly only of a cartilagi« 
nous consistence. The tendency to contraction in the orifices of the heart, under 
the influence of chronic inflanmiallon of their lining membrane, is but an addi- 
tional example of what has been so often observed in respect to passages leading 
from TBrious hollow organs within the body, as the uretiira, for instance, the cer- 
-vix of the bladder, the oesophagus, pylorus, rectum, &c. It is only in the incipient 
or inflammatory stage, or before such organic change has established itself that 
we have any great power over these morbid processes. When they have produced 
the permanent effects alluded to, the walls of the hollow muscular organ, be- 
hind the narrowed passage, become ordinarily increased in thickness from 
the constant effort to overcome the imusual opposition to the discharge of its 
contents ; and at the same time, from the frequent state of distention, one or 
more of the cavities is often much dilated. Of aU the orifices the aortic seems 
to be the most frequently the seat of obstruction, and next to it the mitral 
orifice. 

In persons who have died in consequence of a permanently obstructed state 
of the circulation through the heart, there are usually found large masses of 
eoagula within its cavities ; but these, as M. BouiUaud renuirks, being soft, 
gelranous, and generally tinged throughout wiUi blood, are very unlike the 
firm, white, elastic, adhesive concretions of such frequent occurrence in the 
acute stage of endocarditis. That the cartilaginous and osseous degenerations 
above described, are, in the minority of cases of infiammatory origin (though 
this view of their nature was strenuously opposed by Laennec), has been shown 
to be in the highest degree probable by the researches and arguments of M. 
Bouillaud, who has adduced as strong proof of it, both from analogy, and from 
the history of the individual instances in which these appearances were met 
with, as the nature of the case seems to admit of. Thus chronic inflammation 
in other serous, sero-fibrous, and allied membranes is very commonly followed 
by cartilaginous or osseous deposits, as we see, for instance, in respect to the 
pericardium and pleurse, the periosteum, S3niovial membranes and fibrous cap- 
sules of joints. The osseous deposition in question is by no means peculiar, as 
80 often assumed, to advanced age ; ia great nugority of the cases of it, recorded 
in The Clinical Treatise on Diseases of the Heart, being in patients under fifty ; 
nearly a fourth between sixteen and thirty ; one in a child of ten years, another 
of seven, and a third in an infimt under ten months. The frequent co-existence 
of traces of an old pericarditis or pleurisy along with the appearances alluded 
to, is also certainly decidedly favourable to the inflammatory theory of their 
source. Besides, in a very great proportion of these cases, indubitable symptoms 
of inflammation within the heart have manifested themselves at some antece- 
dent period. The causes in which the disease within the heart appears to have 
originated, as well as the influence of an antiphlogistic treatment over its pro- 
gress, conspire still frirther to establish the fact of its being very frequently of 
a truly inflammatory nature ; and if, in some of these instances, such inflamma- 
tion is latent, or accompanied by no very well marked symptoms, this is no 
less incontestably the case, and that not very rarely, in regard to certain 
similar affections of the pleurae and pericardium, especially when of a very 
chronic type, and unaccompanied by any notable effusion of fluid. Still, how- 
ever, it must be admitted, many examples of it present themselves, especially 
in the aged, where no such source can with any probability be traced, and 
which seem to be connected simply with the increased* tendency to osseous 
de«>8it so commonly observable in advanced life. 

Symptoms, Inflammation of the interior lining of the heart commonly gives 
rise to a general sense of uneasiness, with a peculiar feeling of oppression and 
pnecordisd anxiety which, if carried to its highest pitch, may be accompanied 
by a tendency to syncope. Pain, properly so called, is, even in the acute stage 
of the disease, very rarely complained of ; and when it does exist, seems rather 
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to depend on aeeidcntel oomplicatioiis, raeh more eq^eeiall^ as pleurisy or peri> 
carditis, than on the oondition of the interior of the heart it8el£ 

In the severer Ibrms of the affection there are generally well marked fever* 
ish symptoms, heat and dryness of the ikin, thirst, restlessness, and accelerated 
eircolation. The character of the poise, however, often contrasts remarkably 
with that of the heart's action, being small and feeble, and intermitdng, even 
at times when jdie latter is most violent — a disagreement which has been 
ascribed by some to partial obstmction of the orifices by spasmodic con- 
traction of the adjacent moscular fibres, but by others, on much better 
groonds, to mechanical impediment from congestion of the valves, efiEiision of 
lymph, or the formation of coagola within the heart ; and it is at such times 
especially that the most formidable of the symptoms commonly ascribed to peri- 
duditis, present themselves — extreme anxiety, jactitation, and cold sweats, 
pallidness and shrinking of the features, wim an indefiniable expression of 
alarm — oppressive dyspnoea, fidntness, and downright syncope. Where the 
impediment to the circulation arrives at a great height, there is marked evi- 
dence of venous obstmcUon in the tume&ction and bluish colour of the lips 
and cheeks, and slight infiltration of hands and feet ; and, apparently firom the 
same canse, temporary convulsive seizures like epilepsy have sometimes also 
been observed. It is only, however, in cases where the disease exists in its 
intenser form, that we are to expect to meet with such well-marked general 
symptoms as those detailed above.* When it is very limited in extent, or when 
it assmnes a sabacnte or chronic form, they are mndi more obscure ; and were 
it not for the physical signs appropriate to each, the discrimination between it 
andpericarditis would too often be impracticable. 

Fk^tical signs. In ample endocarditis the action of the heart, as judged of 
by applying the hand to the chest, appears uncommonly violent, and is per- 
eeptible over an unusual surface, owing, it is supposed, to the inflammatory 
tnrgescence of the organ ; and it is sometimes, moreover, accompanied by a 
vitoitory thrilL 

On percussion, during the acute stage, we occasionally discover a considerable 
augmentation of the extent of dullness in the prsecordial region, the space in 
wUch it is now perceived being, according to BouiUaud, sometimes more than 
twice as great as in the natural condition. Such dullness of sound in uncom- 
plicated cases is readily distinguished from that originating in pericardial 
effusion, by the beat of the heart appearing quite superficial, (a ciicnmstance 
which can generally be appreciated both by the eye and by ihe hand), instead 
of being, as in the latter case, remote and indistinct, and varying remarkably 
with change of posture, both as to the points and in the degree in which it is 
fielt 

It is auscultation, however, which makes known to us the existence of one 
of the most constant and characteristic of the phenomena of endocarditis — the 
beBows-murmur — the intensity of which increases with the vehemence and ra- 
pidity of the heart's action, and is sometimes sufficient to mask one or both of 
the normal sounds. When the impulse of the heart is very sharp the metallic 
ringing sound, already described, is occasionally audible. The frequency of 
the heart's pulsations is very remarkable in this disease, occasionally amounting 
to one hundred and ^ftj within the minute, or upwaids ; and they are often, 
moreover, irregular or mtermittent, and of unequal force, some of them being 
altogether imperceptible at the wrist 

When the intensity of the inflammation has declined, the organic changes 

* This affection inaybe anticipated, according to Dr. Hope, il a person be iuddenlif attadwd, 
with three signs :— 1. Terer ; 2. Violent action of the heart ; 3. A valvular murmur, which is 
known not to have existed previously, and is distinguishable from the attrition-murmur of 
pericarditis. 

He belieres fturther, that, in some rare instances, irregularity and weakness of the pulse and 
orthopnoea exist tev^porarihf^ and in a moderate degreCt from mere disturbance of the nervous 
system, before any mechamcal obstruction lias tuen place ; an opinion in wUcfa we enthnelr 
concur. ^ 
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}js;b left behind, provided the disease iras not nipped in the bad, give rise to a new 
itsti set of geneiid and local symptoms. When the inflammation has assomed the 
rmffi chronic form (and in this it sometimes appears from the first,) the stmctnral 
3«a, £i. alterations resulting from it may be limited to simple thickening, or hypertrophy 
mimi of the affected tissues, or else, as is the case in a great proportion of instances^ 
[ bjszz it may give rise to their permanent induration and complete degeneracy. When 
3: vii. induration of the valves and narrowing of the orifices have been thus produced, 
bj spas: a permanent vibratory thrill with irregularity or intermittence, and inequality 
09 n in the force of the pulsations, are very common phenomena. The contraction 
va.V£ : of the ventricles seems sometimes to be, as it were, spasmodically performed at 
I i £ £ two or three rapidly successive imperfect efforts. A greatly increased extent of 
, sjcr.? dulness on percussion often co-exists, and indicates, for the most part, the com- 
^ ^ plication of hypertrophy or dilatation, or of both. Auscultation almost always 
^ ^ reveals the permanent existence of some of the varieties of unnatural murmur, 
,p^ r of which we have spoken so much at Imrge in the introductory observations. 
M. Bouillaud, out of upwards of one hundred cases of this disease examined by 
him, asserts that he never failed to detect the be!lowS'murmur in some of ite 
grades, or the rasping, sawing, or musical sound, accompanying one or both of 
the normal sounds of the heart, save in one solitary instance, and that one was 
imperfectly examined. Pain is an occasional, but not a necessary nor even an 
ordinary, accompaniment of the organic changes under consideration : a sense of 
weight and obstruction, or an indefinable uneasiness in the region of the heart is 
sometimes complained of. Palpitations, characterised by a great increase of the 
force as well as frequency of the heart's action, along with a tendency to &int- 
ness and syncope, are very common, especially on any unusual muscular ex- 
ertion, as in the act of ascending a stair or walking up a hill ; and also on the 
occurrence of any strong mental emotion ; and under ^ese circumstances, like- 
wise, the morbid sounds, no less than the impulse of the heart, become much 
more intense. In fine, when there has existed for some years, or even months, 
a permanent murmur accompanying the action of the heart, with or without a 
vibratory thrill in the pulse and prsBcordial region, together with frequent ir- 
regularity in the circulation, confirmed disease of the valves or orifices may be 
very strongly suspected ; and this suspicion, according to Bouillaud, becomes 
changed into absolute certainty when the following general symptoms at the 
.same time manifest themselves : namely, great contrast between the pulse at 
the wrist and the action of the heart ; the former being very small, though 
commonly hard and vibrating, whilst the latter is inordinately strong ; evidence 
of serious impediment to the course of the blood, manifested in the obstructed 
state of the venous circulation, — as, for example, swelling and lividity of the 
features, congestion of the brain, lungs, and abdominal organs, passive hsemor- 
rhage, and serous effusions into the cellular membrane of the extremities, and 
into the great splanchnic cavities, and, finally, dilatation of the jugular and other 
large veins in the vicinity of the heart The phenomenon of a venous pulse, 
synchronous with the systole of the heart, and dependent on refiux from the 
right ventricle, is not unfrequently observed. When the auriculo-ventri- 
ciUar orifice is incapable of complete closure, either from its disproportionate 
dilatation, or frtmi the shrivelling, or immobility, in consequence of ossification 
or adhesion, of one or more of the laminsB of the tricuspid valves, the derange- 
ment of the respiratory organs, at first noticed as only a slight shortness of 
breath on exercise, gradually increases in intensity till, under the titie of 
asthma, or in the form of orthopnoea, it constitutes a most prominent and 
distressing part of the patient's sufferings. In such a state of things, the cir« 
cultation within the brain becomes eventually deeply disordered, and the suf- 
ferer, after a lone-continued mortal struggle, characterised by intense anxiety, 
jactitation, and mcessant gasping for breatii, at last falls for the most part 
into a sub-apoplectic condition, which speedily terminates his sufferings and 
his life. Valvular disease becomes almost always, sooner or later, complicated 
with morbid alterations in the cavities of the heart, iu respect to size and 
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fltrength ; and fhe general jya^ftmu of the two sets of affeetioiui are eYentoall j 
interwoyen together. For their farther consideration, we most refer to the sec- 
tions on hypertrophy and dilatation. 

It is obyionsly much more easy to satisfy ourselves of the existence of me- 
chanical obstmction within the heart than to determine with certainty the par- 
ticular orifice in which it is seated. The dii&culty to be encountered arises 
chiefly ftom the great similarity of the abnormal sounds in the seyeral orifices 
when similarly diseased ; from the close approximation of these apertures ; 
and from the liability of each, when in a certain stage of morbid change, to 
produce a murmur under the influence of a refluent as well as of the onward 
current. Dr. Hope indeed believed that he had, several years ago, succeeded 
in discovering a series of diagnostic marks by which this diffic^^ might be 
overcome ; and that too in the great m^ority of cases by the stethoscopic signs 
and pulsie alone ; though, at the same time, he by no means neglected the con- 
firmatory did of the general symptoms. Thus, disease of the aortic valves ap- 
peared to him to be characterised by the prsetematural murmur being loudest 
at the middle of the sternum, and by its being of a superficial and whizzing 
character; accompanying the first sound of the heart, if it depended on the 
onward current, or the second sound, if it originated in regurgitation ; m which 
latter case it was much feebler. Disease of tibe miiral valve, again, by the mur- 
mur being of a more hollow or distant character, and loudest opposite to the left 
margin of the sternum, between the third and fourth ribs ; its coincidence or 
alternation with the pulse determining, as in the former instance, whether it 
depended on the direct or on the retrograde motion of the blood. Either 
sets of valvular murmurs might be attended with the purring tremor : it is 
commonest with mitral regurgitation ; but it is only where it originates in the 
aortic orifice that it will be communicated, in the form of a thrill, to the pulse. 
Regurgitation was shown to be most frequent in respect to the mitral valve | 
being accompanied, when so situated, by a peculiarly weak and irregular pulse. 
Where disease existed simultaneously in both orifices, the circumstance would 
make itself known by the presence of each set of signs. Disease of the pubnomc 
valves is excessively rare, being seldom met with, except in cases of open foramen 
ovale. The apparent situation of the bellows-murmur accompanying it would be 
the same as in affection of the aortic valves, whilst its closeness to the ear would 
be still more remarkable. Induration of the tricuspid valve^ which is likewise 
very uncommon, was said to be also recognisable by the site of its attending mur^ 
mur, — namely, about the middle of the sternum, and a littie to the right of the 
mesial line. These signs, he asserted, had never, for several years, deceived 
him as to whether there was or was not valvular obstruction ; and ^ they have 
seldom failed to indicate, with perhaps more than necessary precision, the 
aituation and nature of the affection," — provided he had first satisfied himself 
that the morbid sounds were not the result of nervous or hysterical excitement, 
anffiTTiia, or loss of blood, cases in which they are transient and intermittent; nor 
of pericarditis, all other signs of such affection being absent ; nor, finally, of hy- 
pertrophy, the murmur persisting in spite of repose, venesection, abstinence, and 
other methods of calming the heart's action. Such are the opinions expressed 
by Dr. Hope, in the first edition of his valuable work on diseases of the heart. 
Of the correctness and importance of nearly all the signs here given there can 
be no doubt ; but it is certain that, in the hands of others, they alone were found 
insufficient in many cases for satisfactorily e&tablishing the differential dia- 
gnosis of valvular disease*; and it appears to us not at all surprising that the 
attempt to make such distinctions, duefly by reference to the situation of the 

'* This difficulty^ was participated in e?en by the most expert stethoscopists. Thus we find 
Dr. Graves and Dr. Stokes, so lately as September, 1838, expressing thdr conviction ** that the 
physical signs of valrular disease are not yet fiilhr established ; that, taken alone, they are in no case 
sufficient for diagnosis ; that, even in organic diseases, the nature and situati<»i of murmurs nay 
▼ary in the course of a few days ; that all varieties of valvular murmurs may occur without or- 
ganic disease ; and, lastly, that organic disease of the valves may exist to a very great dome 
without any murmur whatooever.'* {See Ditbtm MecUcat Jowmal.) • 
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greatest intensity of the morbid sonnd, — as if this eorresponded immediately 
to the seat of lesion, — should prove abortive, especially when we consider 
that the most adjacent points of some of the orifices are, as we have already 
seen, only a very few Hnes apart, and that an ordinary stethoscope may be 
so applied as to cover at once a portion of the whole four apertures. 

A nearer approach to a successful method of establishing the diagnosis in 
question has been made by Dr. Williams^ who is guided in a great degree by 
tiie direction in which the current, or column of the blood, (or the tense waUa 
of the vessels?) spreads the sounds, and the different manner in which they 
are transmitted to the walls of the chest* Thus, murmurs generated at the 
origin of the great arteries are transmitted chiefly in the direction of these 
tubes ; whilst those produced in the auriculo-ventricular orifices are conducted 
at once both by the current into the ventricles, and by the chords tendinesB 
and fleshy columns to the apex of the heart, and thence to the correspondent 
portion of.the parietes of the chest. Accor^gly, in obstructive disease of the 
aortic orifice, the accompanying murmur, ordinarily of a sawing or grating cha- 
racter, and coincident with Ihie systole, is not only audible in ^t part of 
the chest with which the heart comes into closest contact (its apex in all cases, 
and its body or base also, where there is great hypertrophv), but is likewise 
most distinctly heard along liie upper half of the sternum m the direction of 
the inominata, and in that of the carotids, particulaly the right one. The pulse 
is neither weak nor irregular, unless the contraction exist in a very marked 
degree. 

Regurgitant disease of the same orifice produces a murmur, conmionly very 
loud, about the middle of the sternum, and which greatly obscures the second 
sound of the heart, especially when sought for at the top of the sternum, or in 
the carotids, situations in which it is in the natural condition very distinct ; though 
it may still be sufficiently audible about the middle and left side of the sternum, 
where the action of the pulmonic valves is unimpaired. This murmur, in con- 
sequence of the smaUness of the reflux current, is seldom so rough as the former; 
at times it is musical in its character, and sufficiently loud. The obstructive 
and the regurgitant lesions are often combined, and thus give rise to a double or 
to-and-fh> sawing murmur. The regurgitation not unfrequently stimulates the 
ventricle to a second contraction, constituting a reduplication of the pulse. A. 
very remarkable condition of the arterial circulation has been pointed out 
by Dr. Corrigan as characteristic of aortic reflux, in which the pulse becomes 
momentarily hard and full ; yet, in consequence of the permanent patency of the 
orifice, instantaneously afterwards recedes from under the finger, and so has a 
jerking or thrilling character ; whilst the pulsation of all the arteries is fi*om the 
same cause strikingly visible, the motion in these tubes exhibiting a peculiarly 
wriggling or vermicular appearance, especially in the aged, in whom, having 
lost £eir dilatability, they are only capable of tortuous elongation. The value of 
this sign is admitted by Dr. Williams and Dr. Hope, who consider it to be almost 
pathognomonic of the lesion in question, when strongly marked and permanent in 
all conditions of the circulation, f In a slight extent it may, however, exist in- 
dependent of such structural change, in consequence merely of simple excite- 
ment of the heart, especially where there is defective tension of Uie arterial 
svstem, as after large losses of blood, but here the pulse is invariably rapid. 
A new sign of inadequacy of the valves of the aorta, lately made known by Dr. 
Henderson, is the existence of a greatly increased interval between the systole 
of the heart and the pulse in the remote arteries. The musical or cooing note, 
taking the place of the second cardiac sound, he further asserts, is a circum- 
stance which has hitherto only been found in cases of patency of these valves. 

* In the third edition of his work on disease! (rf the chest, published in 1835, and more ftilly 
in'his lectures, delivered in the winter of 1836, and published in the lAmdon Medical GmeUCj in 
the autumn of 1838. 

t It may be neutralised, as Dr. Hope remarks, by Aree mitral regurgitation, or great con- 
tractioo, in conaequenoe of the enfeebling efliscta of theie lesions on the pulse., 
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Permaaent pAteney of the aorta, if unaccompanied by obatmetion, has, aeeording 
to Dr. Hope, no ajstolic aemilnnar murmur, but only a regurgitant one. 

Aortic yadTvlar diaease, though in its early stage it may only gire riae to 
alight palfntation, ahortneH of breath on exerciaing, and praecordial vneasineH^ 
is, when eztenaiTe, one of the most fbrmidable of cardiac affections, and most 
speedily &taL Hnmoptysis and dropsies are thonght by Dr. Willianis to be 
quite as frequent in connection with it, as in disease of the mitral yalTes or d[ 
Uie right side of the heart There is commonly, he belieres, greater restless- 
ness and irritability, and the features are more pallid and pof^ than in mitral 
disease, in which there is often a considerable degree of colour in the face, 
with greater hebetude and torpor ; the symptoms in &.e latter being more amply 
those of yenous congestion ; but in all this there is, as he freely admits^ much 
uncertainty. 

TTie wutral -vahres appear to be much less frequently the seat of an obstrue* 
tiye than oi a regurgitant murmur ; which last, according to the author just 
quoted, in consequence of the fiicility with which the mechanism of the part is 
temporarily deranged by irregular action of the camese columns, &c consti- 
tute a yast minority of the cases of bellows-sounds occurring in women and 
young persons under twenty years of age (in whom they are, besides, more 
generally of a blowing character than either grating or whistling) ; whDst, in 
Mer persons, and those of the opposite sex, they are more frequently caused 
by the diseased state of the aortic yalyes. On account of the interposition of 
the lonff and right yentricle, the murmur generated in the auriculo- ventricular 
orifice IS much less distinct immediately opposite the mitral yalve than over 
against the iq>ex of the heart, where it is often so loud as to obscure the na- 
tiu*al sound ; this being still audible at the upper and lower ends, and to the right 
of the sternum, and over the carotids. Considerable enlargement of the heart, 
or consolidation of the lung, may sometimes transmit &e murmur more dis- 
tinctly to the walls higher up; but percussion, as Dr. Williams suggests, would 
sufficiently elucidate tiie nature of the case. The pulse is generally very i^ 
regular, unequal, and weak, when there is much constriction, or free regurgi- 
tation in the mitral orifice : in the latter case, however, it hsis sometimes been 
found strong and jerking when dilated hypertrophy co-existed in a nuurked 
degree.* 

The general symptoms produced by disease of the mitral valve are chiefly 
those of pulmonary and venous congestion, as evinced by the frequent asth- 
matic paroxysms and habitual dyspncea, along with cough and an abundant 
expectoration occasionally tinged with blood, and by enlargement of the tiver 
and disorder of its action, as well as of the other abdomin^ organs, too often 
mistaken, especially when the heart is as yet but slightly deranged, for idio- 
pathic dyspepsia. There is, at the same time, a tendency to anasarca and other 
dropsical affections, along with headacbs, giddiness, and other evidence of 
cerebral congestion. It is from the occasional occurrence of such a group of 
symptoms in a very aggravated form, that the very name afheart-disetise carries 
so much terror with it^ but, in reality, affections of this organ often exist, in a 
minor degree, without any such formidable array. 

Disease of the ^puhnonary valves is so rare that Dr. Williams, though he has 
directed his attention so much to cardiac affections, confesses himself unable to 
speak of its signs from his own experience, he having never diagnosticated an 
instance of it during life ; but he conceives that the murmurs accompanying it 
might be distinguished from those of the aortic valves, by not beiug audible 
at 3ie top of the sternum nor in the carotids, as also by the circumstance of the 
pulse being less peculiarly affected. 

* Of other causes by which irregularity and weakness of pulse may be produced, independent 
of valvular disease, Dr. Hope enumerates, — 1st, Softening of the heart. Here there will be no 
morbid murmur, 'id. Pericarditis, with copious effusion compressing the heart; endocarditis ; 
and polypi within its cavities. Their peculiar symptoms and suddenness of supervention are dia- 
gnostic. 3d, Dyspepsia, biliousness, nervousness, gout, &c. Here the attacks are irr^ular, 
and temporary, and unattended with valvular murmur. 
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Am to the tricuspid valye, he professes to be acquainted only with its regur- 
gitant lesions, which are comparatiyelj common, and recognisable chiefly by 
pulsation of the jugular veins ; for the reflux here, in consequence of the na- 
tural laxity of these yalves, and the inconsiderable degree of induration ordi- 
narily present, even when diseased, is, he thinks, for the most part, unattended 
with any audible murmur. In a few instances, however, he has met with one 
of a blowing or gratrag character, coincident with the systolic sound, and dis* 
tinctly heard from the middle to the bottom of the sternum, at the adjacent 
parts of the cartilages of the ribs and in the epigastrium, but not in the carotid 
or upper portion of the sternum.* 

A(Aenon of the awrictdo-ventriciihr valves to the wall of the heart is usually 
accompanied by their thickening and induration, and gives rise to symptoms 
very similar to those attending contraction of the orifices, from which there- 
fore it is not readily distinguishable during life; viz. palpitation, bellowi- 
murmur, purring tremor, dyspnoea, venous congestion, and serous effusion ; 
the reflux of blood being here equivalent to a mechanical obstruction. It iB 
supposed by M. Bouillaad, however, that we may frequently be guided to a 
correct diagnosis by the bellows-sound being of a less dry and grating cha- 
racter in the case of simple adhesion, by the action of the heart being less 
irregular, by the purring tremor, if it exist, being less thrilling and more dif- 
fhsed, and the pulse less contracted, and, finally, by the dyspnoea, venous 
congestions, and serous effusions being less marked. 

rniere are no symptoms yet known by which simple thickening o£ the 
lining membrane of the heart can be recognised ; nor do the vegetations 
growmg fh>m it ^ve rise to any signs by which their presence may be sus- 

* ^^ similar views to those of Dr.WilUams, detailed above, have more recentlv been advocated 
by Dr. Hope, in the Med. Gaxette^ Aasust 4. 183S, and March 7. 1839; as well as in the new 
edition of nis Treats on Diteases of the Hearty which appeared last vear. Thus the distinct 
sndibleness of the semilunar murmurs for about two inches above their oriein is recognised by 
Dr. H. as their chief characteristic, — those of the aortic valves being more Intense towards the 
second intercostal space, dose to the right of the sternum ; those of the jwlroonary valves, at 
the same level, but towards the left of this bone ; whilst auricular murmurs are scarcely to be 
heard at this ^stance ; and those originating in diseases of the aorta itself, besides being more 
acute in their pitch, are considerably louder in the tract of the vessel than immediately opposite 
to the semilunar vuves. 

It is ftuther noticed, as confirmatory evidence of the existence of semilunar murmurs, that 
they become graduallv less distinct as we descend along the tract of the ventricles ; those 
originating in the aortic valves being, however, comparatively less taiat along the course of the 
left ventricle ; those of the pulmonic valves, along the right. 

The murmur ot semilunar regurgitation^ though loudest in the site of its origin, and In some 
degree carried downwards by tne setting in of the current in that direction, is still sufficiently 
distinct upwards, in the Une of the great vesseb respectively, and is, moreover, prolonged through 
the Interval of repose. 

The murmurs of the auricular valves, it is further stated, are best explored at about an inch 
above the apex of the heart, on the left side of the dull portion, i.e. about the fifth left rib, 
and a little within the nipple, for the mitral valve, and on the right side of the dull portion, at 
the same level, but close to the left edge of the sternum, for the tricuspid. At these points, the 
obstructive murmurs of the semilunar valves sound comparatively obscure and distant, whilst 
their regurgitant ones, unlike those we are now spealdng of, augment in intensity as we ascend 
towards the orifices of the great arteries. 

When both the semilunar and auricular valves are diseased, the morbid murmurs not only 
often differ in tone and character, but will have two distinct points of greatest intensity, up to 
which, respectively, we should endeavour carefully to trace them. When two murmurs have 
their source in the same orifice, we may recognise the fact by the circumstance of their existing 
in the greatest intensitv at one and the same point ; whilst the first coincides with the qrst^ 
of the heart, the second with its diastole. 

The com^rative feebleness of a refluent current through the aortic and pulmonary orifices, 
as well as of the onward current through the auricular valves, accounts for the greater weakness 
<tf the correspondent murmurs. An obstructive mitral murmur is, of all those appertaining to 
the 1^ side of the heart, one of the rarest, for the reason first mentioned ; being seldom heard 
save in cases of very considerable narrowing of the orifice. Murmurs seated In the aortic and 
pulmonary orifices, flrom beina more superficial, are in a higher key than the deeper.seated 
ones, connected with the mitral and tricuspid valves. 

The greater or less harshness of the murmurs, and their pitch, vary with the force of the dr- 
calatl(m, the shape and size of the orifices, and the consistency of the matter forming their con- 
tour. Where they are of a verv faint character, both auscultator and patient should hold their 
breath, and the deepest silence be preserved. A long stethoscope should be employed, so as to 
render it unnecessarv to stoop much ; a posture which, by causing congestion of the head, in* 
terfsres much with the delicacy of hearing. 
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peeted, nnleii irliei& they interfere with the action of the Talres or witii the 
caliber of the orifices $ and even then they can scarcely erer be distingoidied 
fniBk contraction of these apertures, or from adhesion, with thickening of tibe 
Talyes. When they are of a very elongated form, and conseqnenUy yery 
movable, they may probably give rise to considerable variability in respect 
to the period and intensilT <n the murmiuv, causing, in one position, an ob- 
atmctive, and in another, (when inserted, it may be, between the edges of the 
▼alyes), a regurgitant murmnr. This, together with a yarying force in the 
current, a spasmodic state of one or more of the colonmsD came» pre- 
yentinff the accnrate closure of a valye, or, in some rare instances, the 
formation of fibrinous concretions within ^e cayities, are amongst the 
more probable causes of ibe occasional unsteadiness of the morbid sounds, 
even in the case of organic disease. The extreme disorganisation of a valye, 
U should be known, often gives rise to a much less intense murmnr than 
n change, which, though much slighter, may be better calculated for the 
production of sonorous vibrations : the former, eyen though there maybe no 
great induration^ generally causes a sound of a grayer, dee^per, and more 
grating quality ; those produced by the latter being commonly m a higher key, 
and occasionally of a musical, whistling, or cooing character. ( WilUaau,^ 

Of the diagnosis ot murmurs which are inde^ndant of organic disease, and 
of those connected -with pericardial inflammation, from those originating in 
yalvular lesion, we have spoken at large in former sections. 

CoMtet, Inflammation of the interior of the heart may come on either as 
m primitiye or as a consecutiye affection : its causes, in the first instance, are 
essentially the same as those of pericarditis and of acute rheumatism, in union 
with which it so often occurs ; more especially cold and moisture, or exposure 
to yery sudden atmospheric changes, especially when the body is oyerheated 
or fiitigued. Gout, intemperance, and lon^-continued and yery fiitiguing bodily 
exertions, hypertrophy, and neryous palpitations, predispose to it 

CoKqiiicatumg, The disorders on which, when secondaiy, it most commonly 
ensues, are acute articular rheumatism, ^ricarditis, pleuro-pneumonia, and 
phlebitis. In respect to its connection with the first of these diseases, how- 
ever, which is so very frequent, it is the opinion of Bouillaud, that it occurs 
very often as a cutaneous no less than as a metastatic affection. The trans- 
mission of inflammation from the pericardium to the inner lining membrane, 
seems to take place more frequentiy than from the latter to the former. 
Endocarditis may be excited, moreoyer, by sudden and prolonged embarrass- 
ment of the pulmonary circulation, such as occurs in the violent spasmodic 
fits of coughing of aggravated hooping-cou^h ; by the sudden rupture of a 
valve in a struggle ; and also, like inflammation of the yeins, by the absorption 
of putrescent matter, or the translation of purulent collections into the torrent 
of the circulation. 

Prognons. It may manifest itself either in an acute, a sub-acute, or a chronic 
form. The prognosis to be formed in any g^yen case of this affection depends 
not merely on the intensity and presumed extent of the inflammation within 
the heart, but also very materially on its complications, the age and strength 
of the patient, the period at wluch the treatment has been commenced, and 
the activity with which it has been pursued. 

Duration, In its most acute form it may terminate fotally within a fow 
days : death in such cases seems most commonly to be accelerated by the for- 
mation of extensive coagula (Polypi), within its cayities. Striking irregularity, 
feebleness, and frequency of the pulse, partial cold sweats, with extreme 
anxiety and incessant disposition to syncope, are amongst the formidable 
symptoms preparing us for the final catastrophe. "When the disease is met 
b^ energetic measures from the commencement, it may takea fkvourable turn 
within from three or four days to a week, even though attended by the formidable 
complications of pleurisy or pericarditis ; and the patient, under judicious ma- 
nagement, may speedily become convalescent Should it pass unfortunately into 
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tlie chronic form, its duration then is commonly little, comparatively, within 
the influence of medicine ; and if the valves and orifices are very extensively 
implicated, it terminates, sooner or later, almost necessarily, in death ; hyper- 
trophy and dilatation of the heart, sanguineous congestions and efiEiisions of 
serum or of Wood, being generally first induced, and serving to accelerate the 
fatal event, which sometimes takes place very suddenly and unexpectedly. 
"When, however, the lesions which have taken place are of a slighter kind, 
and the morbid process which has given rise to them can be arrested, life may 
sometimes, notwithstimding their existence, be prolonged with care, even to a 
Tery advanced period. 

Endocarditis of children. According to Dr Copland, inflammation of the 
interior of the organ, even at a very early period of in&ncy, is by no means 
rare ; presenting itself sometimes as a primary disorder ; but more commonly 
coming on in consequence of scarlatina, small-pox or measles, pneumonia or 
hooping-cough, or, as in adults, in the course of acute rheumatism. When 
connected with the exanthemata, it is generally during the convalescence, that 
it makes its appearance, commencing for the most part insidiously ; but soon 
revealing itself to the careful observer, by the frequent, feeble, and irregular 
pulse ; tumultuous action of the heart and bellows-munnur ; cough without 
pain or expectoration ; dyspnosa on exertion, and subsequently orlhopncea ; a 
sense of weight and oppression about the prsecordium ; an expression of 
anxiety and marked delicacy, together with feverishness in the evenings ; and 
frequently, ere long, evidence of incipient hypertrophy and dilatation be- 
comes quite obvious. 

Treatment It is to be treated altogether on the same principles as peri- 
carditis ; or, if any difference is to be made, it is only this, that the measures 
employed must be even more prompt and decided, in order to prevent the 
formation of coagulable lymph, or of polypous concretions within the heart, 
as well on account of the immediate danger attending their presence, as in 
regard to the ultimate risk of their becoming organised and the source of per* 
manent obstruction. Abundant and repeated abstractions of blood, both 
general and local, together with the use of calomel and opium, constitute the 
most important part of the treatment in the most acute period. The exhibi- 
tion of colchicum, or of digitalis, and the employment of counter-irritation in 
the shape of blisters, and in the various other forms already enumerated when 
speaking of the treatment of pericarditis, find a place at a somewhat more ad-' 
vanced stage. When it has unfortunately become chronic, either through tiie 
neglect of treatment or its inefficiency, our chief resources consist in small 
venesections or leechings, and absolute rest during periods of a^^vation of 
the symptoms ; adherence to a low scale of diet ; the occasional employment of 
digitalis ; the cautious induction, from time to time, of a slight mercurial action, 
ami steady perseverance in the use of counter-irritants where the general 
health is not materially deranged by their employment Such appear to be 
the measures most likely to arrest the disorganising process in the interior of 
the heart, to moderate the action of the organ, and retard the supervention 
of its enlargement. When organic lesions of the orifices and valves have, 
however, become once fully established, they admit at the most but of palliation. 
The support of the general health should here form a main oliject of atten- 
Uon ; and the benefits arising from regulation of the digestive organs, the en- 
joyment of a pure atmosphere, and the gentlest exercise, studiously secured. 
Where dropsical symptoms have supervened, recourse must be had to the 
employment of diuretics and purgatives ; a part of the management of these 
cases to which we shall have occasion to recur at a fixture page. Of the ap- 
propriate treatment of inflammation of the interior of the heart in children, it 
IS unnecessary to speak particularly, it being altogether similar to that already 
laid down as suitable to the pericarditis of infancy. 

TOL.xn. z 
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carditis; 

OB IMfLAUATIOir OF THB MVaCULAtt SUBSTANCE OF THE HXABT. 

It^fir^qmmcjf of tftc Umaat, — AtUkaUieattd eoMes. — AMOtomieai characters,^ 

SfmptamM. — CsKfet and tnatiMnt 

Cabditis, or Inflammitioii of the Substance of the Heart, comprehending iti 
musciilar tissue and connecting cellular membrane, is a very rare aiFection, 
and its history as yet but imperfectly understood. Laenneo has expressed his 
doubts as to whether there was on record a single well described case of indu- 
bitable inflammation of the whole heart : — he did not, however, deny its pos- 
sibility, much less that of partial inflammation of the organ characterised by 
abscess and ulceration, se?eral authentic examples of which latter are to be 
met with in the works of various authors as well as in his own. But even of 
general inflammadon of the heart unquestionable instances have presented 
themselves, and to very competent observers. Not to speak of Meckel's case, in 
the Memoir* of the Berlin Academy for the year 1756, a very remarkable one 
which fell under the notice of BAr. Stanley has been described in the Medico- 
chirurgical Tranmctions for 1816, and has been more recently alluded to by 
]>r. yT«*h*Jf» in his valuable lectures on Diseases of the Heart he having also 
been present at the dissection. The subject of it — who, unfortonateJy, was not 
seen by either of these gentlemen during life, else the account of the symptoms 
would probably have been more satisfactory, — was a boy of twelve years of age^ 
whose ilkiess, obviously mistaken by the medical attendant for fever with 
predominating cerebral complication, terminated flitally on the fourth day. 
On the second day there had been pain in the left thigh and knee, doubtless of 
a rheumatic character, though apparently not recognised as such. Delirium 
supervened early, during which the only pain which could be detected on cross- 
questioning him was a slight one in the head. A convulsive fit occurred 
on the thiM day, and on the fourth dyspnoea and sinking. He was capable of 
answering questions till within a few hours of his desSth. It is said that the 
action of the pulse and of the heart was unaffected throughout ; but the case, 
it must be remembered, occurred at a period when the examination of the 
state of the circulation was generally conducted in a less complete, careAU, 
and constant manner than at present On opening the body the pericardium 
was fbund to contain four or five ounces of turbid serum with fliULes floating 
through it, CoagulaUe lymph was efiused on the interior of the pericardial 
sac, as likewise on the exterior of the heart, which was of its natural size. 
" Upon cutting through its parietes, the fibres were exceedingly dark coloured, 
almostof abladk appearance. This evidently depended on the nutrient vessels 
being IcModed with venous blood. The fibres were also very soft and loose in 
their texture, being easily separable, and with facility compressed between the 
fingers. Upon looking closely to the cut sur&ce exposed in the section of 
either ventricle, numerous collections of dark-coloured pus were visible in 
distinct situations among the muscular fiisciculL Some of these depositions 
were situated deeply near to the cavity of the ventricle ; while others were 
more superficial, and had elevated the reflected pericardium from the heart 
The muscular fibres of the auricles were also softened in their texture, and 
loaded with blood, but without any collections of pus between them. All 
the cavities of the heart were loaded with coagulated blood." No traces of 
inflammation were discovered within the head. Had this patient been carried 
off at a still earlier period of his disease it is probable that the heart would 
have been found merely swollen, more vascular, or of an intenser lid colour than 
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nataraL The appearances actually present prove at once the extent to which 
inflammation may affect the heart ; and also, notwithstanding the doubts of 
Ijaennec, that softening of the muscular tissue is indubitably one of its oc- 
casional results ; and it is one which we should have been prepared to expect 
£rom what has been observed in muscles elsewhere, as well as in various other 
organs, as the brain, lungs, liver, &c. when inflamed, friability or loss of 
cohesion being a very common prelude to suppuration. Another instance of 
carditis, of a somewhat more chronic type, was recently brought by Mr. Salter 
under the notice of the Medico-chirurgical Society. It ran a course of seven 
weeks, and began, whilst the patient was walking, by an acute pain in the left 
nde of the chest This recuned again about a week afterwards, whilst using 
the same exercise, and became subsequently very frequent, and was now 
induced by the slightest exertion, as even by the effort of raising the arm. 
"When Mr. Salter first saw him, about a week before his death, there was- 
orthopnea, and an uneasy sensation or dull pain referred to the stomach; 
and middle of the sternum. Notwithstanding the use of venesection, calomel,, 
and opium, and counter-irritation, the disease proceeded unalle viated to its faXaX 
termination. The pericardium was found influned, especially its diaphragmatic 
portion, with ecchymosed spots beneath its serous surfisuse, and distension of 
its vessels. The substance of the heart was moderately firm ; but the left 
Tcntricle had almost entirely lost the colour of muscle, and pus could be- 
scraped from its surface, and in some parts there were small cavities in the^ 
muscular substance containing pus. 

The heart, when in a state of softening, collapses on itself when emptied of its* 
blood, and breaks down readily into a pulpy mass between the fingers. Its 
colour is various, being sometimes, as we have seen above, of a deep red, brownish 
or violet tinge, with occasionally a bloody fluid effiised into' the cellular mem- 
brane connecting the muscular fibres, or under the pericardium ; or it may be 
of a pale or dirty white, which appears to indicate a more advanced or chronic 
state of inflammatory action, such as is occasionally observed in the superficial 
fi^bres of the heart in cases of chronic pericarditis with purulent effusion. It 
is not, however, denied that a very similar condition of the muscular sub- 
stance may sometimes acknowledge other and very distinct sources. Laennec, 
who, . as we have stated, was sceptical as to the inflammatory nature of the 
above-mentioned species of softening, has described another kind, charac- 
terised by its^fldnt yellowish colour, which is very commonly confined to the 
deeper-seated muscular layers, and of which cachectic individuals are the 
chief subjects. With regard to the true nature of tbds variety, also, he is at 
issue with M. Bouillaud, who considers it, as well as the preceding, to 
originate in inflammation, but of a peculiarly chronic character. To Dr. 
Hope, who takes a middle and probably a more correct view, it has appeared 
to have sometimes an inflammatory, and sometimes a merely cachectic, origin. 

Ulcercitions of the heart have their origin almost invariably in the internal 
lining membrane, though, in a few instances, perhaps, they have been pro- 
duced by the bursting of a purulent collection formed within the walls of the 
organ, and making its way to one or other of its sur&ces. They are of 
various depths — sometimes quite superficial, and at others penetrating so 
deeply as to lead to the complete perforation or sudden rupture of the organ, 
or else to lay the foundation of a consecutive fiilse aneurism in its walls. The 
consequences of perforations will vary with their situation ; if they take place 
through the external waUs, instant death, by the effusion of blood into the 
pericsu^um, is their natural and almost necessary result ; whereas if they 
pass through the septum, their only immediate effect is the mixture of the 
venous and arterial currents. If the ulceration is seated in a valve, or in one of 
its tendons or fleshy columns, the perforation of the first, or the detachment 
of either of the latter, gives rise to irregular and tumultuous action of the heart, 
and occasionally jto a rapidly fatal tnun of symptoms of the most distressing 
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nature — pun in the region of the heart, extreme anxiety, nncontroUabfe 
restlewness and impending luffoeation. 

Where a partial aneurism of the heart is determined in the numner above 
alluded to, its external soHkce most commonly contracts adhesions with the 
pericardial sac, which becomes by the irritation pretematurally thickened at the 
part, and this, together with the numerous layers of coagola within the tu- 
moar,tends materially to prevent its bursting, an event accordingly which raiely 
takes place in an early stage of the affection. Such aneurismal tumours have 
heen met with of various sizes, from that of a nut to that of the heart itseli^ 
and often (at least of the smaller dimensions), in individuals in which their 
existence had been quite unsuspected during l^e. 

Amongst the occasional consequences of inflammation of the heart must also 
be enumerated induration of the whole or a portion of the organ. That thts 
alteration is often <^ a truly inflammatory nature appears in the highest degree 
probable, from its firequent connection with other flections of a similar ori^n, 
as endocarditis and pericarditis. Corvisart and Laennee speak of hearts in 
which the muscular tissue, though of its ordinary colour, had become as hard 
as a dice box ; and Broussais compares a heart thus indurated to a cocoa nut 
This morbid alteration may, according to Bouillaud, exist in a portion of the 
organ, in any degree up to tiie actual conversion into cartilage or bone. The 
septum and colnmnse cameiB are the parts most exempt fh>m this change ; yet 
some of the latter have occasionally been found extremely indurated, being con- 
verted into a yellowish white substance, like fibro-cartilaginous tissue ; whilst, 
others, close to them, may have been, on the contrary, in a state of unnatural 
softness. Corvisart has given a very remarkable case in which the apex of the 
heart, in its whole thickness, and for some way upwards, was converted into 
cartilage, the columns cames of the left ventricle having nearly an equal degree 
of density. The disease had obviously commenced by an inflammatory attack 
within the chest about eighteen months before its fiiital termination. M. 
Benanldin has related the case of a law student of thirty-three years of age, in 
whom the wall of the left ventricle was so penetrated with osseous particles, as 
were likewise the eolumnse camesB, as to resemble a petri&ction. In this case 
there had been, in addition to great pain on pressure, palpitations, dropsical 
swellings, and other ordinary symptoms of heart-disease. Mr Smith has re- 
corded an example to which we shall again have occasion to allude more at 
length, of very extensive ossification on tiie external surface of the heart, which 
appeared to have commenced, as is probably commonly the case, in inflam- 
matory false membranes formed between the two serous surfaces of the peri- 
cardium ; and similar cases are to be fbund in Baillie, Bums, Laenneo, Adams, 
and others. It is possible that such osseous deposition occasionally commences 
also, not only in the subserous cellular tissue, when in a state of chronic in- 
flammation, but, moreover, in that connecting the muscular fibres, and comes 
eventually, as it increases in quantity, to encroach materially on, and eventually 
to displace more or less of, the muscular substance. Ossification of the whole 
heart is obviously impossible. 

Whether gangrene of the heart is to be admitted amongst the possible results 
of its inflammation has been much disputed, it appearing to many inconceivable 
how life could be sustained long enough for its production in the case of an 
inflammation of such intensity so situated. Yet Bouillaud inclines to the 
affirmative ; and it appears to us, that its occurrence, in a patch of limited 
sur&ce and depth, is not to be rejected as beyond the limits of credibility. 
Corvisart thought that, like senile gangrene of other parts, it occasionally origi- 
nated in a state of general debility. We are not, however, aware of any well 
authenticated instance of it as yet on record : most of the cases in which it has 
been said to exist appear obviously to have been examples of cadaveric decom- 
position favoured by a depraved state of the solids and fluids — such, for in- 
stance, as is met with in putrid fevers. 

Inflammati on of the muscular substance of the heart has probably never yet 



CARDITIS. 541 

been met with in a perfectly simple state ; either pericarditis or endocarditis 
seeming invariably to complicate it Corvisart was of opinion, that it for the 
most part assumed a rery chronic character, in which, its symptoms being 
pecnUarly obscure, it was commonly latent ; and the sabstance of the organ, in 
nearly all the cases adduced by him, was of an unnaturally pale colour and soft 
texture. It is possible that some of the cases in which purulent deposits have 
been discovered within the walls of the heart, have had their origin, not in the 
local inflammation of this organ, but rather in the transfer of the matter, so 
found, from some other part of the body in a state of suppuration or abscess : 
and it is only by an accurate examination of the surrounding portion of its 
structure, and a careful consideration of previous symptoms, that a correct con 
elusion can be arrived at. 

Many recent writers are disposed to consider rapid hypertrophy of the heart, 
also, as one amongst the forms or consequences of subacute or chronic carditis. 

SympUma of Carditis, As to the symptoms of inflammation of the substance 
of the heart, as distinguished from those of its lining membranes, nothing 
satisfkctory has yet been ascertained, in consequence of its having hitherto been 
observed only in combination with the latter. Neither Corvisart, Laennec, nor 
Bouillaud, have attempted their diagnosis. The last«named author limits him- 
self to stating his belief that the complication of acute carditis aggravates in 
the highest degree inflammation of the endocardium and pericardium. It 
has been supposed that the pain in the heart, which is augmented by pressure be- 
tween the ribs and inihe epigastric region, is of a peculiarly severe and lacerating 
or burning character, where the muscular structure is engaged ; and the suf- 
fering has been said to be aggravated remarkably with each contraction of tiie 
organ. Mr. Stanley's case, however, shows that these signs are by no means 
universal Greater violence of the palpitations, more marked intermissions of 
the pulse, which has been asserted to be generally small and weak, universal 
tremors, inexpressible anguish, constant jactitation, and extreme proneness to 
syncope, though occasionally dwelt upon as distinctive, will prove equally jGid- 
lacious ; being participated in, as we have seen, by very acute cases of the mem- 
branous inflammation of the organ. 

It has been suspected, not without some show of probability, that the extreme 
rapidity of pulse m the convalescences f^om some fevers, especiaHy those of an 
adynamic character, may be occasionally connected with an inflammatory 
softening of the heart The action of the heart in the cases in question is 
eommonly extremely feeble, both as judged of by its impulse and by its sounds, 
and by the great tendency to syncope ; ciroumstances, however, which, taken 
ahme, cannot be consider^ by any means decisive, as they are equally observed 
in cases of very abundant pericardial effusion. Recourse to the results of per- 
cussion and to the application of the stethoscope over the track of the great 
vessels, may sometimes enable us to decide as to the true nature of the dis- 
order 

There are no symptoms yet known by which abscess or ulceration within 
the walls of the heart can be certainly recognised, and the diagnosis of aneu- 
rinnal tumour of the organ is no less obscure. Indeed, any of the three may 
exist, without exciting even a suspicion of their presence. The fatal iUness of 
the celebrated Talma, which took place about twelve years ago, when we hap- 
pened to be in Paris, and the nature of which, during his latter days, was the 
subject of daily conversation amongst the most distinguished of the medical 
pr<^essors (some of whom were in actual attendance on him), afforded a re- 
markable exemplification of the obscurity spoken of ; for, notwithstanding the 
exquisite tact in diagnoos for which the French school is so justiy famous, the 
obstruction of the bowels of which he died absorbed all attention, and the cardiac 
aneurism, afterwards discovered on dissection, was never, that we can recollect, 
even once hinted it 

It is possible, however, that percussion and auscultation may eventually put 
QB in possession of some physical signs by which this lesion may be detected ; 
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at least, in cases where it has attained to a oonsiderable magnitnde. Unnatiinl 
extent of dullness, and perhaps, in some instances, prominence of the pr«cor^ 
region, and a thrill or a j^uliar sound produced hy the blood passing through 
the aperture of commumcation, are the kind of evidences which have bc«a 
foggftfted as of probable occurrence. 

Into the eavaea and ireatmemt of carditis it is unnecessary to enter, as they are 
altogether identical with those of pericarditis and endocsonditis, its usnsd asBo- 
ciates, of which we have already spoken at considerable length in a fonner 
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Nattare and catues. -^ Fomu. — Anatomietd characters. '^ Phyaieai supu. — 
General eymptonu. — CompUcaiione and secondary affecHoms. — Stqtposed 
causes of each farm of Hypertrophy. — Duration and prognoaia. — TVeaiment. 

Of all the affections to which the heart is liable, its eniargement is that which, 
from the obviousness of its anatomical character, the prominence of its symptoms, 
and the frequency of its occurrence, first attracted die attention of pathologists, 
and became, as it were, the type of cardiac disease. Its fktal tendency when left 
uncontrolled, and the variety of complications along with which it presentt 
itself, either as a consequence, concomitant, or cause, must ever cause it to oc- 
cupy a very prominent place in all treatises on disorders of the heart. It may 
evidently have two sources, — either augmentation of the solid matter of the heart 
from disproportionately increased nutrition, or expulsion of its cavities, — giving 
rise respectively to the two denominations of Uypertrophy and Dilatation ; the 
one being a disease of an active, the other comparatively of a passive nature. 
Their excitingcause is, indeed, often the same, viz. an increased denuind on the 
exertions of the heart (from obstruction in the course of the circulation and 
other sources), the result varying with the vital properties of the muscular pa- 
rietes of the organ, and with the general strength or debility of the system. 
Where the constitntion is naturally robust, and the structure of the heart, in 
particular, is strong and well supplied with rich and stimulating blood, and its 
ordinary action consequently is energetic, larger demands on the exertion of 
the organ will be followed, according to a well known law of muscular de- 
velopment, (exemplified in the brawny arm of the professor of gymnastics, the 
fencing master, or the blacksmith, and in the lower limbs of the porter and 
opera dancer,) by an augmentation of bulk and power*, a larger afflux of the 
nutritious fluid being the consequence of the constant and vigorous exercise of 
the part This rule, indeed, holds good in an especial manner with respect to 
the heart, as the coronary arteries, by which it is fed, receive the first and fullest 
effects of the augmented force of the circulation. 

This local increase of nutrition may soon be carried to snch a length as 
to put the affected muscle quite out of due relation to the other parts of the 
system. In the case of the heart, which stands in such close connection with 
every portion of the bod^, — its condition determining in a great degree the 
quantity of blood which is to circulate through each part, its force and rapid- 
ity, and even the permanent increase in bulk and density of all the organs, — 
such an accession of power cannot fiiil to be often productive of very serious 
pathological results. 

^ When the haMt of body is, on the contrary, naturafly weakly, or deeply de- 
bilitated by disease, and when the fibre of the heart itself is relax^ and yielding, 
and capable of littie reaction,— obstruction or regurgitation, and consequent ac- 
cumiUation of blood, tend only to distend the walls and enlarge the cavities, with- 
out giving rise to the deposition of any proportional addition of solid material. 

it was the dilatation of the heart which seems first and chiefly to have attracted 
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Ae attention of the earlier pathologists ; the augmentation of its substance being 

commonly overlooked, or only viewed in subservience to its increased capacity. 

£veii Corvisart, to whose clear and powerful mind we owe the removal of so 

iliany prcqudices in respect to this class of diseases, was biased in the form- 

ation of his nomenclature by the prevalent error. His division of enlargements 

of tlie heart into active and passive aneurism still exerts an injurious influence 

on practice ; for the increased efficiency of an organ, and its capability of en- . 

diiring debilitating measures, is often very far from being commensurate with 

its increased bulk or substance. In thus massing all enlargements of this 

viscus under the general term of aneurism, he was guided by an erroneous 

analogy. Under the influence of this false generalisation, he has not only 

placed in a deceptive aspect some of the morbid states which he has so vividly 

portrayed, but been led, moreover, to overlook other pathological conditions of 

equally real, though less frequent occurrence. M. Bertin was the first to insist 

on the necessity of considering apart the thickening of the muscular parietes 

and the dilatation of the cavities ; these behig in their nature, though so often 

coniplicated together, two totally distinct morbid conditions; and also to 

niaintain that this thickening was not ordinarily dependent on the deposition 

of morind matter, as Lancisi and the older pathologists, and even Portal and 

other comparatively recent authorities, had asserted, but merely on an increased 

nutrition of the part These juster views naturally led him to a more philoso- 

j^cal and correct classification, and to the recognition of forms of disease which 

had previously escaped notice, as well as to a more discriminating mode of 

treatment. 

Forms, Three forms of hypertrophy of the heart are recognised by Ml 
Bertin, — viz. the simple^ the excentric, and the eoncentric. Dr. Hope's division 
of the varieties of hypertrophy, slightly modified from the classification of 
I^aennec, is into simple hypertrophy^ l^pertrophy ufith dilatation, and hypertrophy 
with contraciionf thus coinciding exactly in principle with that just stated ; 
irhilst the terms in which it is worded are perhaps preferable, as being simpler, 
and less liable to misconception. Dr. Williams also treats of the varieties of 
this affection under nearly the same titles,— « viz. siapU^ dilated, and contracted 
hypertrophy. 

In each there is an increase of substance in the walls oi one or more of the 
cavities of the heart ; but in the first, these cavities themselves remain of their 
natural size ; in the second, they are enlarged ; and in the third, on the contrary* 
diminished. This last variety, in which the deposition of new matter takes 
place chiefly towards the inner surfiice of the heart, though really less uncommon 
than the first or simple species, had previously altogether escaped observation. 
Yet the frequent existence of an analogous condition of other hollow muscular . 
otgans should have prepared us to expect it The bulk of the heart must, 
however, be as large or larger than.natural, at the same time that its waDs seem 
thickened, to warrant us in assertingthe presence of this variety of hypertrophy ; 
for great contraction of the muscular fibres, such as often takes place after death, 
especially when somewhat sudden, the individual having been previously in 
vigorous health, may give rise to an appearance of thickening, which mi£^t 
otherwise readily be confounded with the morbid alteration in question. M. 
Gruveilhier, indeed, and Dr. Budd wiH scarcely admit the reality of concentric 
hypertrophy under any limitations, save as a cong^enital affection ; believing that 
aU the cases given as such in books eitiier fall under the exceptional category- 
just spoken of^ or, if cardiac symptoms existed during life, were examples of 
simple or slightly dilated hypertrophy, with or without valvular disease ; and 
that the shrinking of the cavity was merely a passing condition originatiiog at 
or after death, hi support of this view, the latter writer adduces apparent ex- 
amples of this affection, in which he was able, with very slight force, to dilate the 
contracted cavity ; and he further asserts that none of the effects usually con- 
nected with obstruction have been present, unless obstacle of some other kind, 
sufficient to account for them, co-existed. His arguments, at the least, prove 
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•atuftetorily, that eases have often been mistaken for concentric hypextroplij« 
which had no title to the appellation. 

Instances of simple hypertrophy of the heart had long since been recorded 
by Morgagnif Borserios, and even by Corvisart himself bat without suggesting 
to any of them the correcter general views with which the name of B^rtin 
has become associated. 

It seems to be the opinion of Booilland, that hypertrophy of the heart rarely 
exists unconnected with some of the other affections of the organ already enu* 
merated ; more especially with inflammation of its onter or inner linings, disease 
of the vslves, narrowing of the orifices, or obstruction in the great vessels. The 
obstacle to the circulation from these lesions are, according to him, the great 
source of all the symptoms usually ascribed to hypertrophy. This, however, 
was not the opinion of Laennec, who laid much less stress on the supposed ob- 
struction, as a cause of thederangement of the functions, than either the author 
just named, or even than Corvisart Ossification of the valves, in particular, 
he held to be a much rarer affection than hypertrophy ; and he believed, more- 
over, that the degree of obstruction ordinarily so produced, seldom affected ths 
health, unless enlargement of the heart had supervened. Dr. Clendinning, too^ 
has recently impugned the correctness of Bouillaud*s views, and adduced a very 
great number of cases to show that hypertrophy of the heart, uncombined with 
any of the morbid states alluded to above, is of very firequent occurrence. Of 
upwards of &ve hundred dissections made by him of patients dying in the in- 
stitution to which he is attached, where all kinds of disease, curable or incurable^ 
are indiscriminately admitted, above one hundred and seventy — that is, about 
the third of the whole ~- proved to have had heart-disease in some form. Five 
Bxths of these were cases of hypertrophy, uncomplicated, he assures us, with 
other diseases of the heart, such as pericarditis, endocarditis, or valvular 
disease. In about thirty cases only, or one sixth of the whole, well-marked val- 
vular disease was detected, — combined, it is admitted, in every instance but 
one, with obvious hypertrophy. Dr. Hope, while he fdlly admits, with Bonil* 
laud, that valvular disease is a very frequent cause of hypertrophy and dilata- 
tion, yet agrees with Dr. Clendinning in considering the sdteration in the mus* 
cular structure of the organ as the chief element in the production of the dis- 
tressing symptoms ; inasmuch as, conmionly, it is not until this latter has been 
superinduced, that the embarrassment of the circulation and the patient's suf- 
ferings become very considerable ; and it is, moreover, chiefly on the preven- 
tion or treatment of these abnormal muscular conditions that our hopes of 
alleviation are based in the advanced stages of valvular lesion. 

The normal average weight of the heart, in the male subject, as we have 
seen, is estimated by Dr. Clendinning at about nine ounces.* In several 
cases, hypertrophy was proved, by recourse to the balance, to exist, though 
it was not obvious to the eye, — as, for instance, when the heart weighed 
about eleven or twelve ounces. The average weight of eighty dis^^ed 
hearts of males was, however, much more than this, — namely, fifteen 
ounces, or two fifths more than the healthy standard. Even where dis- 
eased valves and hypertrophy co-exist, Dr. Clendinning sees no proof of 
the antecedence of Uie former. His belief is, that the hypertrophy results 
exclusively from vital and not from mechanical causes, and is in its turn the 
source of an augmented tendency to inflammation throughout the body ge- 
nerally, and in the heart itself no less than in other parts ; and that the val- 
sular lesion, in conformity with this view, is often the consequence rather 
than the cause of hypertrophy. " I would thus," he continues, " in a great 
degree, reverse the order of causation usually received, and attribute much of the 
valvular disease to inflammation, mainly induced (if rheumatism be excluded) 
by previous hypertrophy as a most potent predisposing cause.** To this opinion 

^.? Ti^^.nacunl aTenge weight of the heart Taries with the age> Thus, In the prime of Ufe, it 
ftUs tlightty belo«r the weight stated in the text, whUst, in old age, it may exceed it by half as 
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lie has been led, by obsenring that, in the great msjority of cases of morbus 
cordis, no valvular disease exists ; -whilst, on the other hand, he has never bnt 
once met with this last-named lesion, unless where hypertrophy was also 
present Hypertrophy and inflammation, according to the same authority, are 
only different stages or degrees of the same process ; accordingly, a large pro- 
portion of cases of disease of the heart are hurried off by the supervention of 
pericarditis or endocarditis in their advanced period. 

Anatamical characters. In hypertrophy of the heart, the muscular tissue ig 
commonly of a deeper red, and more richly supplied with blood than natural, 
its coronary arteries are enlarged, and its density and firmness increased. In a 
very advanced stage, a state of induration in some cases, and of ramollissement 
in others, are occasionally observed. It occurs very commonly as one of the se- 
quels to acute rheumatism, and frequently in connection with evident traces of 
inflammation of the interior or exterior lining membranes. Such are the ap- 
pearances which have inclined Andral, BouiUaud, Elliotson, and other recent 
writers, to a belief in the flrequent inflammatory origin of the affection. That 
its source may be occasionally of this nature, we are not prepared to deny { but 
believe that in the great majority of cases the increased bulk and firmness in 
tiie organ are the result merely of greater activity in the nutritive process, in 
consequence of a more abundant determination of blood from the greater 
demands made on its exertions. Whatever unduly and habitually excites the 
heart, or renders the performance of its ordinary task more diflicult, whether 
the hinderance be seated in the heart itself, or extrinsic to it, must necessarily 
have this tendency, provided the vitality of the organ be unimpeached by any 
general or local debiHty. 

Of all the forms of hypertrophy, that with dilatation^ corresponding with 
the ocftVe aneurism of the heart of Corvisart, is the most frequent ; next to it 
is that with contrdction or diminution of the cavities ; whilst that in which 
they remain unaltered in size appears to be the rarest of all. When the ca- 
-^ties are enlarged, there must obviously be an increase of substance in the 
parietes, provid^ they still retain even their natural thickness. It is not 
frery usual to find but a single compartment affected: this, however, is some- 
times the case. The left ventricle, frt>m its greater energy and power of re- 
action, the greater task which it has to fulfil in driving the blood through the 
circuit of the general circulation, and the more frequent impediments which 
it has to overcome, is the cavity in which this change is most apt to occur, and 
in which it most commonly runs to the greatest excess. 

In the right ventricle, hypertrophy is much rarer : when it exists in a well- 
marked manner, the ventricle no longer collapses, as in the natural state, on 
being emptied. 

Hypertrophy of the left ventricle often co-exists with the same condition of 
the right, and sometimes with its simple dilatation. 

The size of the cavity of the ventricles is subject to a considerable range in 
hypertrophy ; being sometimes so distended as to be capable of containing the 
fist, or, if in the other extreme, so contracted as scarcely to hold the shell of 
an almond. When Natation takes place, it may be either in a longitudinal 
direction, giving to the heart an elongated form, or, as is much more common, 
transversely, rendering it strikingly globular. 

The thickness of the parietes of the left ventricle is sometimes carried to 
considerably above an inch ; that of the right to four or five lines, and, in some 
very rare instance8,even to more than double or treble that thickness, as some- 
times in cases of open foramen ovale. 

The instances in which the heart attains to the greatest magnitude, are those 
where dilatation and hypertrophy are combined; and here it is occasionally twice, 
or even thrice, its natural size. It is when both ventricles are thus at once 
so affected, that the organ becomes most remarkably rounded, the apex being in 
a manner obliterated, and that it assumes a transverse position in the chest, 
occupying a very considerable portion of the thoracic cavity, occasionally 
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descending as low as the eighth rib, displacing the longs, especially that of the 
left nde, and thrusting it up as high as the third rib. Where adhesions have 
taken place between the heart and the pericardium, and between the latter and 
the parietes of the chest, the organ as it enlarges is preyented from descending, 
as it otherwise wonld do ; and it is here, as has been remarked by Dr. Hope, 
that the cartilages of the ribs are most apt to become prominent. 
. When the left Tentride is much enlai^^ed, whilst the right retuna its natoral 
dimensions, the latter has the appearance of a mere appendage let into the aide 
of the former ; when, on the odier hand, the right ventricle is solely or chiefly 
hypertrophied, it descends nnnsually low, and may form the entire apex of the 
organ. 

In simple and dilated hypertrophy, the thickness of the walls ordinarily in- 
creases gradually ftrom the apex to beyond the middle of the Tentride, di- 
minishing thence somewhat abruptly towards the great arterial orifices, — being 
thus, as it were, a mere exaggeration of the natural state ; whilst in the con- 
centric -variety, on the contrary, the deposition seems to take place more 
equably over the interior, indusiye of the apex, to which it gives a very blunt 
form. 

In some instances, the angmented deposition in the walls takes place in s 
very irregular or partial manner, some parts appearing thicker and others 
thinner than naturaL The colnmnie cames generally participate in the af- 
fection of the parietes ; yet, where the cavity is much enlarged, they sometimes 
may appear, from their elongation, rather attenuated. The septum is, for the 
most part, much less afiPected than the exterior walls ; yet in some rare cases 
it is alone thickened, as may likewise be the case with the eolumnae cames. 
The cavity of the right ventricle has been found almost entirely filled up from 
the latter cause, the enlarged fleshy columns becoming mutually adherent st 
their adjacent points, and thus forming a complicated muscular network, which 
must have considerably impeded the motion of the blood. 

The parietes of the awridet, or rather their musculi pectinati, and especially 
those of the right, are also occasionally the seat of thickening ; bat this is 
scarcely ever observed without a coincident dilatation of their cavity ; and 
very seldom, indeed, without the co-existence of enlargement or hypertrophy of 
the ventricles. 

The weight of the heart, when considerably enlarged, may be raised to twice 
or thrice what it is in the natural condition, as we have already mentioned 
with more detail in the introduction. (See p. 255.) 

The ofrnptoms of hypertrophy of the heart are eitiier local or general ; and it 
is only from the combined study of both, that we can determine with any cer- 
tainty the existence of the affection in the earlier and, practically speaking, the 
most important period. Exclusive attention to the physical signs has been 
emphatically deprecated by Laennec and all the most judicious of his fol- 
lowers, as tending only to bring them into disrepute, and often to lead the 
physician into lamentable error. 

Of the loccH symptoms, or physical signs, the one which earliest attracts our 
attention is the great increase in the force of the heart's pulsations, and of the 
extent over which they may be fdt or seen. On applying the stethoscope, 
the ear is forcibly thrown up by a gradually heaving motion, and over an 
unusually large space, extencQng occasionally, if the enlargement of the heart 
be extreme, from the third to the seventh or eighth rib $ the whole mass of the 
enlarged organ seeming to come into contact with the thoracic parietes at each 
pulsation (the apex beating generally more to the left side, as well as at a lower 
level than natural), and then falling beck, with a subsequent jog or shock at the 
end, called ** the back stroke ** or ** diastolic impulse " by Dr. Hope, and ascribed 
to the refilling of the ventricles. The first sound of the heart is remarkably dimi- 
nished in intensity, of a dull prolonged character, and audible only within a nar- 
row sphere, provided the dilatation, if any exist, bears but a slight comparison to 
the degree o£ hypertrophy present ; for the thickened muscular mass is but ill 
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a/dapted, as already explained, for the production or transmimion of sonorona 
'vil)ration8« Where, however, much dilatation co-exists with the hypertrophy, 
tt^e sound is by no means thus impaired, but may be heard over a yery ex- 
tended surface in front, and occasionally even in the posterior portion of the 
oliest ; the imputoe being strong, sharp, and hammer-like, somewhat as in 
nervous palpitations, instead of having the prolonged heaving motion charao- 
-teristic of Uie purer form of h^rpertrophy. The second wound is little altered 
from its natural state in the simple variety when moderate in degree ; It ia 
generally diminished in the concentric, and augmented in the dilated, species. 
VThen the natural cardiac sounds are obscured in the prsecordial region by a 
rale or a bellows-murmur, they may occasionally still be heard distuu^y 
towards the top of the sternum or under the clavicles. The period of repose 
is much encroached on by the time consumed in the systole. 

. The pulsations of the heart, in the earlier part of the disorder^ when not 
excited by any extraneous cause, are not ordinarily augmented in frequency ; 
nor yet, if there be no contraction of the orifice, nor valvular disease, nor - 
^eat dyspnoea or debility, are they irregular. The sense of palpitation, or 
rather a consciousness of the heart's action, is more constant in this than in 
other forms of heart-disease *, but the palpitations rarely attain to such violence 
as is observed in cases of valvular lesion and pericardial adhesions, except as 
a temporary consequence of some unusual exertion or strong mental emotion. 
"Where palpitations have thus been excited, a bellows-sound is occasionally 
lieard during their continuance ; but where this phenomenon is permanent, 
it may be considered an almost infallible index of the co-existence of organic 
obstruction from disease of some of the valves or orifices. 

When the impulse and dullness of the first sound are more remarkable under 
the sternum, than under the cartilages of the ribs, Laennec thought the ex- 
istence of hypertrophy of the right ventricle might be looked on as almost 
certain, — a reservation being made in favour of those cases of extreme enlarge- , 
ment of the left ventricle from the co-existence of hypertrophy and dilatation, 
in which this part of the heart may extend itself ben^^ the sternum. 

In order to arrive at a valid con<dusion from the stethosoopic signs, they must, 
as we have already intimated, be investigated at such times as the heart's action 
is neither unusually excited nor depressai. Low diet, previous loss of blood, or 
evacuations of any kind, or the oppressive dyspnoea attending certain stages of 
pulmonary affections, may so enfeeble the movements of even a greatly over- 
grown heart, as to render Such an examination quite nugatory. Hence the 
propriety of auscultating repeatedly, and, under every variety of circumstances, 
is in all dubious cases obvious. 

On percussion, a considerable extent of dullness is commonly recognised, 
commensurate with the augmented size of the organ, and consequently most 
considerable in those cases where the size of the cavities, as well as the sub- 
stance of the organ, are greatly increased. Certain states of the lungs and 
<;avity of the chest may, however, as already mentioned in the introductory 
remarks, interfere with the existence or value of this sign. (See p. 252.) 

Prominence of the prscordial region, and an increased breadth of the cor- 
responding intercostal spaces, are sometimes observable ; and this appears to 
be especially the case when extensive pericardial adhesions exist, and in 
children, in whom the parietes are more yielding. An uneasy sensation, a 
feeling of weight, or a dull pain, is occasiomdly felt m the situation of the heart. 
- General eymptoms. In simple hypertrophy of the left ventricle, and also in 
those cases where thickening predominates decidedly over co-existing dilatation, 
if no narrowing of the or&ces nor valvular or aortic disease is present, the 
pulse is strong, full, and tensely prolonged under the finger in consequence of 
the protracted systole of the overgrown ventricle, but at the same time regular. 
With these characters of the arterial pulse, a thrill is occasionally associated ; 
bat, as it appears to Dr. Hope, only in those instances where ansmia has been 
saperinduced, all cases of obstruction and regurgitant lesions being for the 
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present excluded from our cansideration. In concentric or contracted hyper- 
trophy, likewise, the pnlse is tense and throbbing; bat, in consequence of 
a smaller wave of blood being emitted at each systole of the heart, it is neces- 
sarily smaller than in the preceding instances. 

Hypertrophy, as distinguished from dilatation and other lesions cansing 
impediment to the circulation, is farther characterised — at least, in its earlier 
stages — by greater actiyity of the capillaries, a more highly arterialised blood, 
a brighter eye, and a more brilliant complexion, provided the colour was na- 
turally florid. Thus, in the incipient period, the functions of the body, as 
Bertin remarks, are not necessarily at all impured ; on the contrary, ikej 
appear rather to be executed with increased energy, and there is, in general, s 
fhllacious show of high health and vigour. At a somewhat more advanced 
period, there are frequent flushings, with marked tendency to active haemor- 
rhages of the brain and mucous membranes. These latter, when they take place 
from the Schneiderian membrane, or from the hemorrhoidal or other Teasels of 
the intestines, to only a moderate extent, must be considered as exercising a sa- 
lutary influence over the complaint. Haemoptysis is likewise a fluent symptom, 
and perhaps more especially when the right ventricle is affected. The aug- 
mented volume of the heart may, by encroaching on the lung, in some degree 
interfere with its function ; yet the respiration is, for the most part, much less 
early or severely compronused than in cases of simple or passive dilatation, or 
other lesions tending directly to impede the circulation ; and at the same time 
the tendency to venous congestion and serous effusion throughout the body 
supervenes much more tardily. It, however, these cases be not cut off in their 
progress, as is often the case, by a sudden arrest of the heart's action, or by 
apoplexy, or inflammation of the lungs or some other organ (the inflammatory 
diathesis being strongly marked), engorgement of the capillaries both of the 
lungs and of £e genend circulation eventually takes place ; and it becomes at 
length evident &at such patients have no*^ special or complete immunity 
flrom cough, dyspncea, and other pulmonary symptoms, nor yet from dropsies 
of the ceUular membrane and great cavities. These secondary affections are 
here, however, of a somewhat less inveterate character, and more susceptible 
of alleviation by judicious treatment, than where they originate in obstmctioD. 
The oedema connected with hypertrophy, Dr. Hope remarks, usually makes its 
first appearance in the face, in consequence of the naturally very copious 
supply of blood to the head, and its proximity to the heart, in virtue of which 
it receives the full force of its morbi^y vehement ccmtraclions. 

A slight tendency to difficulty of breathing on unusual exertion may some- 
times be noticed, even from a very early period. This is especially felt at the 
commencement of any great muscular effort, diminishing in some degree as the 
body gets warm, the blood becoming determined to the sur&ce, and the cuta- 
neous exhalation augmented.* 

Though hypertrophy of the heart may almost always be recognised by a 
careftd consideration of all the physical and general signs, it is not possible, in 
every instancy to say which cavity is chiefly affected. Most of the signs 
hitherto detailed, apply more particularly to hypertrophy of the left ventricle. 
Where it is greatly augmented in bulk, its enlargement is, indeed, very usually 
complicated with a similar affection of the other cavities. J£, however, as is 

* This phenomfflioa of '* the second breath/' or ** getting into wind," as it is called, is well 
known to all who practise athletic exercises, trainers of horses for the course, &c. The writer 
of this had hlmsw practical experience (rf it in a remark^le degree, in ascending iEtna on foot 
at an early period of the year, when the sides of the mountain were still covered with froien 
•now to a distance of upwards of twelve miles from the summit. The ascent of this slippery 
inclined plane, extremely fatiguing even to one at the time accustomed to condderable pedes- 
trian exertions, gave rise, during the iirst two or three miles, to a very painfull acceleration oi 
the respiration and pulse : the heart throbbing with such violence as ii it would burst through 
the ride, or cause instant death ; yet, under the forced continuance of the exertion (and any re- 



fatigue than had been experienced during the first mile of the ascent. 
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sometimes the case, the right ventricle is alone or chiefly affected, the increased 
dulness and impulse is most conspicuous under the lower part of the sternum^ 
s^id the pulse has not necessarily the peculiar characters ahoye detailed ; whilst, 
on the other hand, there has commonly been thought to be a greater ten- 
cLency to dyspnoea and heemorrhages from the lungs (hemoptysis, pulmo- 
z&ary apoplexy*, &c.)* When the cavity is at the same time dilated, and its 
^valves, from this or any other cause, insufficient, there will be regurgitation and 
jugular pulsation synchronous with the ventricular systole. From such an 
impulse as is occasionally transmitted to the vein by the carotid, this may be 
distinguished by being confined chiefly to the lower part of the neck, where 
-the two vessels are far apart Pressure on the upper part of the vessel, 
again, does not interfere with it. It disappears in some degree during inspiration, 
and is most conspicuous during expiration. The pulsation of the jugulars, as 
remarked by Dr. Hope, is sometimes obviously double ; the first motion cor- 
responding to the contraction of the auricle, the second to the ventricular 
systole. Where there is simplv impediment to the onward current, without 
actual reflux, there will be merely a dilated condition of these vessels, f 

As to the auricles, we are not yet in possession of any imequivocal signs of 
their increased strength or enlargement, distinct from those of similar states of 
their respective ventricles ; but with these they so frequently coexist, as to 
render their separate diagnosis matter of curiosity, rather than of practical in- 
terest. Percussion may sometimes, however, lead to a very strong suspicion, 
at least, of their enlargement where it exists in a marked degree ; and the pre- 
sence of a venous pulsation anticipating the ventricular systole might serve, 
in the case of the right ventricle, to confirm such suspicion. 

In respect to the wasting away of the eye, or its inflammatory destruction, 
adduced by llNta, on the faith of a single case, amongst the occasional conse- 
quences of disease of the heart, the latter is so common, and the former so ex- 
tremely rare an affection, as greatly to discredit the supposed connection ; and the 
same may be ssud of gangrene of the limbs, which has sometimes been supposed 
to be a sjrmptom of enlargement of the heart, on the authority of an old case in 
Fabricius de Hilden and two comparatively recent ones by Giraud, a con- 
temporary of Corvisart. Whenever gangrene of the extremities does coexist 
w^ith disease of the heart, it has been rendered probable, by the examinations 
of M. Bouillaud and Dr. Carswell, that it is connected immediately, not with 
the cardiac affection, but with local obstruction by a coagulum in the artery 
leading to the part Whether, however, this obstruction is the cause or the 
consequence of the gangrene, is not to us so evident ; for where the capillaries, 
from any circumstance, lose their vitality, impediment to the circulation and 
coagulation of the blood in the trunk by which they are supplied, seems an 
inevitable result Mortification of a limb occurring in connection with a dis- 
eased heart, may, in some cases, moreover, depend merely on the pressure on 
the vessels and on the inflammation induced by the excessive effusion of serum 
into the cellular tissue. 

Complications and secondary affections. Several of the complications met with 
in the course of hypertrophy of the heart, as, for instance, inflammation of the 
inner and outer linings of the organ, obstruction of the orifices, disease of the 
valves, aneurism of the aorta, serous and hsemorrhagic effusions, &c. have been 
alluded to in the preceding paragraphs. There are, however, some others which, 
their connection being less universally acknowledged, merit a more particular 
consideration ; we refer especially to general visceral enlargement and to apoplexy, 

* Pulmonary apoplexy occurs more frequently, according to Dr. Hope's and Dr. Wilson's ex- 
perience, in connection with great contraction of the mitral valve, with or even without hyper- 
trophy and dilatation of the nght yentricle, than under any other circumstances. 

t A Jugular pulsation synchronous with the ventricular systole, and, as is so often the case, 
unaccompanied by " soufflet," is not considered by Dr. Hope as satisfactory evidence of actual re- 
gurgitation through Uie tricuspid valve ; as he believes that an impulse ildly adequate to the 
eflbct may, when the heart is enlarged and acting impetuously, be transmitted by the mere 
recoil of the valve against the column of blood behind it, — ana this especially when both the 
ralve and orifice are increased in size, and the veins congested. 
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carditis and Endocafditis, though to often the oanae, majfreqnently also be the 
effect, of enlargement of the organ. 

DwaiuM andprogmtgu. The shortest period within which this disease eaa 
derelq^ itself^ ia nnoertain. Though ordinarily an affection of many jeu^ 
dnration, yet it has, in some very rare cases, been known to present itself almost 
in an acote lorm, haying assumed a well marked character apparently widiin a 
Tcry fiew months, or even weeks. But this is, indeed, yery unnsnaL When it v 
moderate in degree, and nneombined with serious mechanical obetrQcd<m to 
the course of the blood, or other severe complications, it may nm a oooise of 
many years, provided the manner of life be temperate, and that eTery thiag 
which might unduly excite the heart's action be carefiilly ayoided. From s 
slight degree of the disease, and under the above conditions, even little in- 
convenience, beyond a slight shortness of breath, or occasional inconsiderable 
palpitation, may for years be experienced; nor is it even incompatible wiiii 
the attainment of a very advanced age* In children, a preponderance of the 
sise and action of the heart is indicated by strength of impulse ; and loudness of 
its sound seems to be a veryfirequent, or even &e natural condition, and con- 
tinues in some degree up to the period of puberty, when the general develop- 
ment of the body establishes the due balance between the organ and the psrti 
which it supplies. 

As there is often much strength of body and particularly good powers of 
digestion in the incipient stages of this affection, the temptations to excess in 
exercise and diet are unfortunately strong, and too often lead not only to the 
n^id exacerbation of the disease of the heart, but also to the earlier supervention 
4^ apoplectic symptoms. 

The formidable nature of the local disease, and the inefficiency of treatment, 
generally augment in proportion as dilatation tends to prevail over hypertrophy; 
and finally, 3ie prognotia is still further and in a fearful degree aggravated by 
the existence of the various complications already so often spoken of^ — viz. val- 
viUar disease, pericardial and pulmonary inflammation, aneurism of the great 
vessels, &c 

TreatoMnL From what has been said of the nature of this affection, and of the 
circumstances by which it is exasperated, it is obvious that the chief indications 
of treatment consist in repose of mind and body, or rather in the restraint of 
their exercise within very moderate limits, together with extreme temperance 
in food and drinks, pushed in aggravated cases, provided the period of life gives 
any ground for expecting to effect a radical cure, even to the length of abstinence^ 
and aided by a systematic and persevering employment of sanguineous depletion 
and other evacuant remedies. It is in this form of heart-disease alone, — viz. 
where hypertrophy is either simple or decidedly predominant, that the intensely 
lowering method of Albertini and Valsalva could be applied with any rational 
hopes of permanent benefit; nor is it often that even here it would be justi- 
fiable. Where dilatation and debility of the organ form the leading features 
of the disorder, the mistaken emplojrment of such a proceeding could only tend 
to exasperate the morbid condition, and accelerate the fatal termination. Hence 
the vital importance of a correct diagnosis is evident. Few practitioners of 
the present day would venture to propose, and still fewer patients would be 
found willing to submit to, the treatment advocated by the celebrated Italian 
physicians just named, in its extreme or most rigorous form, consisting of con- 
stant confinement to bed, reiterated vensesection, and a diet so low as barely 
to prolong existence. Laennec, however, has given his voice very warmly in 
&vour of a modified employment of it, especially if early had recourse to. 
He commenced by taking away blood to a quantity just short of inducing 
fainting ; and at brief intervals, as twice or thrice a week, for example, repeating 
the operation till the palpitation and the vehement impulse of the heart had 
been got imder ; and at the same time reducing the quantity of food to half that 
usually consumedfOr even much lower, until the patient's strength was bron^t 
so low as to leave him only able to crawl about for a few minutes at a time : 
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and ihis plan must be perscyered in steadily for at least eight weeks after all 
tlie symptoms of the disease have entirely vanished ; and even then be only 
^rradoally relinquished, and instantly recurred to as often as these threaten to 
reappear ; so that its whole duration may occupy many months, or even a year 
or years. Nor does he think it inapplicable even to the more advanced stage 
of the disease, where dropsical S3^ptoms and general cachexy have supervened; 
and he believes that it gives an additional chance to the efficacy of the necessary 
diuretic or hydragogue remedies. Dr. Mackintosh, who countenances the same 
kind of treatment, and speaks of confining the patient to a couple of biscuits in 
the day, recommends, where there is difficulty in restraining his appetite, the 
ezLhibition of small nauseating doses of tartar-emetic variously disguised. Dr. 
Hope and Dr. Forbes are less sanguine as to the efficacy of this heroic mode of 
treatment, having observed that these large and frequently repeated abstractions 
of blood, though they may for a time slightly alleviate the patient's sufferings, 
generally lead eventually, and especially when employed in the advanced 
stage of the affection, only to augmented debility and increased frequency of 
the paroxysms of palpitation and dyspnoea, and to consequent shortenhig of life. 
The effect of large venesections in producing prejudicial reaction in the first 
instance, and attenuation of the blood subsequently, is well known. Dr. Hope, 
accordingly, in such cases, rarely takes away more than from six to eight ounces 
of blood, at intervals of two or three weeks, or even longer, so as just in some 
degree to keep down the heart's action, and to relieve dyspnoea ; removing 
blood by cupping from the nape of the neck, if the head be much affected: the 
diet is to be moderate, — only the white kinds of animal food being permitted. 
and the use of liquids being restricted to small quantities, whilst stimulants of 
all kinds are of course strictly interdicted. Much benefit is often derived from 
the occasional application of a few leeches to the region of the heart: this mode 
of local bleeding may be had recourse to as an auxiliary to venesection ; or it 
may be employed alone, when the powers of the patient render general bleeding 
not advisable. In regard to exercise, it should never be taken in such a 
manner as to hurry the circulation. Where bloodletting seems inexpedient, 
the daily use of salme aperients for a week or so at a time is a good substitute, 
or the exhibition of mild diuretics, as the supertartrate or acetate of potash, or 
the decoction of broom; and this, even before dropsical symptoms have appeared. 
Subsequently, a selection of the most powerful of the same class of remedies, 
or, if they have failed, and the dropsical symptoms are on the advance, hy- 
dragogue purgatives must be had recourse to. 

From the luiown influence of the stomach, intestines, and liver, on the action 
of the heart. Dr. Forbes insists, with great justice, on the essential importance 
of close attention to the con<Ution of these organs in this and other cardiac 
diseases. 

Where there is much irritability of the nervous system, considerable benefit 
often results from the judicious employment of narcotics ( WtOians, Lombard, 
&c.), as the extracts of hyoscyamus, conium, or belladonna, or the salts of 
morphia in fractional doses, or, though more rarely, from one to two drops of 
hydrocyanic acid. In the use of opiates, however, we must be cautious, as they 
produce great general derangement of system in some individuals, — locking up 
the secretions, and disordering the functions of the stomach and brain, and so 
eventually aggravating the deranged action of the heart Camphor, assafoe- 
tida, and ether may occasionally be had recourse to with advantage, especially 
during the paroxysms of dyspnoea and palpitation. 

About the efficacy of digitalis in quieting the action of the heart in these 
cases, there is considerable variety of opinion. Laennec had little or no con- 
fidence in it ; whilst Bou^aud, on the other hand, styles it emphatically ^ the 
true opiate of the heart*' The last-named writer prefers the endermic method of 
exhibiting it, — a blister being applied on the skin of the prsecordial region, and 
the raw surface sprinkled daily with from fifteen to sixteen grains of this substance 
in powder. Dr. Hope recommends the tincture internally, in doses of from 
Toil, hl a a 
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twenty to thirty ndniait twice or ihrloe « day; Dr. Dsvig is also partial to its 
employment The eoezisting state of other ftmotioiiB seems to have a great 
iwihienee in detennining the eflfeet of this remedy; when tke staniadi or 
boweb are in an irritable or sahnnflaamiator^ stale, it is generally inappfi. 
cable. Of tiie danger of its aoenmnlating m the system, and pfodneii^ 
alarflung depresiion and downeas of the heart's action, as well as of deranging 
temporarily the eerebial ftmctiotts, and tiras giving rise to a remarkable fotm 
of deliriian, erery one who -ventnies on its emplo^^ment shookL be well awarc^ 
and always on their gaaid, and ready instantly to mtermit its use and connter- 
ast its in eflbets. 

The hydrosalphnret of ammonia, in doses of foor or five drops gradoaByin- 
ereased to twenty or tluity, and largely dilated with water, was recommended 
some years ago by Dr. Marsh and Mr. Newton as a means of lowering die 
action of the heart without indaeing mvch debility ; but on the sabeeqnent 
employment of it on a larger scale, in hospital practiee, it does not appear to 
haTe sostained its eharacter. (JhA, Jomrnai of Med, Sc<^ May, 1832 ; also a 
paper in same, by Dr. Thwaites, fosr Not. 18S2, toL ii p. 185.; and another W 
Dr. Graves, in same Tolome, p. S3.) In exeessiYe doses, or insufficiently di- 
luted, it causes headsch, nausea, and ^ddiness ; and its nse reqnires mudi cir- 



The preparations of iodine, fhnn thdr known power of 'promoting aboorp- 
tion, more especiaUy of the B<^ds, and controlling some of the dironie eonse- 
(jnenoes o[ rheamadsm, have been recommended in this affection ; and very 
recendy, the long continued and frequent employme nt of mercary in small 
doses has met with a strong advocate in Mr. Salter ; and Dr. CoUes, likewise, 
has dwelt with much and just emphasis on the beneficial infinence of this 
remedy over some oi ihe most distressing effects of morbus cordis. 

When ^e symptoms have once been reduoed by some of the various mea- 
sures just spoken of, the establishment of permanent counter-irritalaon, by 
means of an issue or seton, either in die region of the heart, or, what sodm- 
times answers better, at some distance from the affected organ, as in the arm, 
Ibr example, is advisable. When the disease dates its c<Hnmenoement from 
the suppression of a chronic cutaneous comphunt, or fi^om repelled gout, and 
when we cannot recal these affections, recourse to counter-irritation in scmieof 
its forms is peculiarly indicated. Golchicum, moreover, is a useful auxiliary. 

During ihe paroxysm of pal^Mtation and difficulty of breathing, Morgagni 
was accustomed to employ, as a palliative, warm pediluvia, and at the same 
time to have the arms plunged into water as hot as could convenientiy be 
borne, — measures which seem to owe any slight beneficial influence exerted by 
them, to their drawing away an additional quantity of the circulating fluid to 
the extremities, and so temporarily relieving the heart ; and with the same 
view, dry cupping over the chest and back may be employed. But when there 
is much congestion of the lungs, severe dyspnoea, tronblesome cough, or evi- 
dence of thoracic inflammation in some of its grades and varieties, the scarifi- 
cators or leeches should be applied, or a moderate venesection speedily 
practised. In advanced cases, however, and when the constitution is gready 
enfeebled, the recurrence to general bloodletting denumds much caution and 
discrimination. 

Even in its earlier, uncomplicated, and most curable oondition, hypertrc^ifay 
of the heart requires for its permanent removal that the treatment should be 
steadily pursued, and for a very considerable period, which may be stated on 
an average at about one or two years. A slight intermission of the symptoBis 
soon after the treatment has been conmienced, affords no warrant for its inter-' 
ruption, but rather an inducement to proceed in the same path. 

Ill all cases the patient, if he would avoid the speedy recurrence or aggra- 
vation of the complaint, must make up his mind for a life of temperance and 
self-control, both moral and physical. All overloading ctf die stomach, whether 
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with Bolids or flnidf, horwtrer simple their aaftiire, ib to be MmdHooAj ^mM^ 
and a rather low scale of diet habituallj adhered to. The age and habit of 
body, and the prerioios mode of liTing, maut, howerer, be taken into eonsider- 
atkm ; for an exti^ne system of ahstineoce will, in many cases, by tUmoi^ng 
the digestive fonelions, and unduly augmenting die Berrons satsibiHty, gtr^ 
riae to a state ci body very nnikroorable to the pegalar and moderate action of 
the heart Thoa^ liolent or prolonged exercises are olmoosly imfHroper, the 
opposite condition of total indolence and inactiTity is scarcely less to be 
shonned, except at very aggravated periods of the disease ; the olject to be 
kept in view, being, on the one hand, to avoid all midne excitemoit of the 
Bervons, -vascalar, and mnscnlar systems ; and, on the other, to si^port aa 
equable distribution of. power throaghoat the several flmctions, a healthy ac- 
tion of the capillaries, and a firee state of all die secredons and exesetioas, and 
so to guard against the dangers of plethora sad of local accumnladoiL 
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iVaftcre and mode of produetim.-^Anatomieal fharaden. — Thftkol «^m«.-» 

Genera/ tyim^tama, — Diagnotis. — Dreatmeni, 

Or the ioflaences under which dilatation of the heart takes place, we have al- 
ready spoken in die commenoement of the preceding section, and also in our 
'* General Observations <« Diseases of the Heart,*' p. 280. It was theie seen 
thatlhey are reducible to obstmetion in the course of the circulation, and 
weakness of fibre in the heart, <^n occurring simultaneously, though the 
latter alone seems adequate to the eifect* When the power of the heart is not 
proportioned to the mass of the blood to which it should give motion, nor to 
the extent of the circulation, there is necessarily a tendency to accumulation 
and distention. It is in those who are advanced in Hfe, and of a tall, dight 
make, and relaxed halnt of body, that it is most apt to originate. On dissection, 
the muscular dssue of the part is very generally found to be unnatural in 
consistence and colour, bdng flabbier and easier torn than usual, and commonly 
of either an unnaturally pale or dark hue. It was coi^ectnred by Bums, that 
the attenuation of the parietes might eventually be carried so far as to cause 
them to give way at some point ; and Dr. Hope has since actually met with 
such a case, the patient having expired suddenly at stool, a fissure of an 
inch in length being discovered in the left ventricle, which was softened, and 
of a violet colour around the aperture ; and he alludes to a somewhat similar 
case, on the authority of Dr.* Williams. 

Of the local conditions said to predispose to dilatation, one of the most pro- 
bable is weakness of one or more of the compartments of the heart of con- 
genital origin ; or a similar state induced under the influence of disease, as of 
inflammation of the organ, for example, and especially of its internal or ex- 
ternal linings ; for to the state of over-action in a muscle, induced in the first 
instance by the inflammation of a membrane in contact with it, one of atony is 
very apt, as Abercrombie has remarked, eventually to succeed. 

Various general debilitating causes, as protracted fever, scurvy, igid perhaps 
also scroMa (Dr. Cheyne), chlorosis, excessive losses of blood, or the re- 
laxed state of the solids, brought on in some habits by the long-continued use 
of mercury,— or, in fine, impairment of the nutritive and stimulant qualities of 
the blood, however arising,— may be placed amongst the predisponentsto this 
affection. 

Chrotiio obstructions in the lungs, habitual paroxysms of dyspnoea or of 
nervous palpitation^ sexoal excesses, or any efibrts which demand a firequent 
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and protracted laspenaion of the respiration, or which at the same time acce- 
lerate the afflux of blood to the heart, and diminish its powers of re-action — 
Tiolent as well as depressing passions, constant compression or deformitr of 
the thoracic parietes, and trades in the exercise of which the trunk is onima- 
lily kept mnch bent, and the circulation on the descending and abdominal 
aorta interfered with, — all obvionsly have a tendency to aid in the development 
of the disMse ; as mnst likewise, and in a still more powerful manner, aneu- 
rism or other obstruction of the aorta, obstacles seated in the orifice of the 
heart itself^ and lesions admitting of regurgitation. 

Obstruction in an orifice or imperfection in aYalye commonly manifest their 
influence first in the cavity immediately behind such causes. Eventually, 
however, the whole organ may become dilated ; and not very seldom a more 
distant cavity, apparently from being peculiarly weak and yielding, suffers 
earlier than that in closest proximity to the obstacle. 

Above all other causes, the most influential, according to Laennec, is con- 
genital debility or disproportion in the organ itsell Few individuals, he be- 
lieved, will be found to have a perfectly proportioned heart, if we compare the 
cavities amongst themselves, or estimate the power and capacity of the organ 
in relation to the other parts, as the lungs, the vascular system, inclusive of the 
capillaries, &c From such disproportion, if the habits be temperate and the 
mode of existence fiivourable, no marked inconvenience may result during the 
greater part of life ; but, on the other hand, the sudden supervention of ema- 
ciation, or irregular habits, violent exertions, or, on the contrary, too seden- 
tary a life, may destroy the balance of the circulation, and lead to the develop- 
ment of the morbid tendency. 

Anatomicai characters. Dilatation may exist either with an increased, a 
natural, or a diminished thickness of the walls of the heart The two former 
conditions have already been alluded to, when speaking of hypertrophy of the 
organ. Where, however, the enlargement of the cavities predominates greatly 
over tiie increase of substance in the parietes, the symptoms of debility and ob- 
struction preponderate, and require, even fh>m practical considerations, that 
such cases should be arranged under the head of dilatation rather than that of 
hypertrophy. Dilatation with attenuation is, however, a much rarer affection 
than that with an opposite condition of the parietes. In dilatation of the 
4Bunple or passive kind, the parietes of the left ventricle are sometimes 
rendered as thin as those of the right in its natural condition ; whilst the latter 
may be so attenuated as not to exceed the auricles in thickness. The simul- 
taneous dilatation of both these cavities is much more common than that of 
only one. The columns camese are necessarily elongated, and participate in 
the general wasting of the organ. The septum ordinarily suffers least Di* 
latation does not always affect the whole extent of a cavity ; thus it is occa- 
sionally almost confined to the upper portion of the ventricle, or near to where 
the great artery takes its rise ; and in other instances it is more conspicuous 
in the lower part or the neighbourhood of the apex. 

The auricles, from the less resisting nature of their parietes, are, accordiog 
to Bouillaud, more prone to dilatation than the ventricles*; and the right 
ventricle, from the same cause, is more exposed to this change than the left. 
The right cavities have an additional source of dilatation in the frequent ob- 
structions which occur to the pulmonary circulation. 

Dilatation and hypertrophy of the auricles almost always present themselves 
combined. 

In attempting to decide upon the existence of dilatation of the auricles, it is 

* ThiB opinion is not, however, universally adopted. Dr. Williams's experience leads him 
to think that the right ventricle and the left auricle are the most common seats of simple dllata> 
tion ; whilst Dr. Hope believes with Laennec, that the auricles, flrom being protected by their 
valves from the direct influence of the numerous causes of pressure which operate on the ven- 
tricles, are far more exempt both from dilatation and hvpertrophy,— at least, as long as the 
▼alves are perfect. But where disease of the auricular valves arises, causing impediment or re- 
«argitatloD, it speedily leads to their dilatation. 
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to be remembered, that though these cavities, in their natural state, are of 
nearly the same capacity vith the ventricles, yet the external magnitude of the 
former, in consequence of the Uiinness of their walls, should not be more than 
half that of the latter. Another circumstance to be kept in mind, if we would 
avoid error, is, that the auricles, and especially the right, are liable to a con- 
siderable deg^e of temporary distention from the accumulation of blood in 
them taking place just before death, especially when of a lingering kind. 
This must be careftilly discriminated from the structural change constituting 
permanent dilatation. As in the latter case, a certain degree of hypertrophy 
ordinarily coexists, their parietes are more opaque, and, as remarked by 
ILiaennec, they do not shrink in the same manner on removing the contained 
hlood, as when they are simply and recently distended. 

Disease of the mitral valve often gives rise, not only to dilatation of the left 
auricle, but also, fit>m its influence being reflected through the circuit of the 
pulmonary circulation, to that of the right ventricle and auricle. 

Prsetematural enlargement of the orifices of communication is very com- 
monly associated with dilatation of the adjacent cavities ; and where the growth 
or distention of the valves does not keep pace with such enlargement, or where 
the valves, from extreme attenuation, become perforated or lace-like, regur- 
gitation is the result, and must necessarily tend to accelerate the progress of 
the disorder. 

Physical signs. On applying the hand over the prsecordial region, in the 
case of a greatly dilated and attenuated and feebly acting heart, a quick but 
very slight impulse is felt somewhat lower down, and more to the left side 
than natural. Even during the existence of palpitations, which are often 
peculiarly obstinate in these cases, the shock of the heart is still very feeble. 
If there be considerable difficulty in recognising it at all in the recumbent or 
erect posture, as is sometimes the case, by making the patient lean forward or 
lie on his face it becomes much more perceptible. The extent of dulness on 
percussion is manifestiy augmented (especiaUy in the directions just indicated 
in respect to the impuLse), provided emphysema of the lung do not interfere. 
Recourse being had to auscultation, the first sound is found to be of a pe- 
culiarly loud, clear, and brief character, approximating much in quality to the 
second soundi, and being heard over a greater extent of the chest than natural ; 
-whilst the interval of silence is relatively augmented, in consequence of the 
shortness of the first sound. When the action of the heart is distinctly heard 
in the dorsal region, and the first sound is quite as clear as the second, the 
dilatation, according to Laennec, must be very considerable. When it is most 
loud under the cartilages of the left lower true ribs, the left side is chiefly 
affected ; when under the inferior portion of the sternum, the right is prin- 
cipally implicated. Of the circumstances which limit the value of these 
deductions, especially that which regards the extent over which the sound is 
audible, we have already spoken at large m the introductory remarks, p. 261. 
I>r. Hope, we may add, trusts much more to the quality of the sound, especially 
its shortness and clearness, than to its loudness ; for he thinks that it is often 
louder in dilatation with hypertrophy, or even with a natural thickness of the 
parietes, than with attenuation ; which last, when extreme, must tend greatiy 
to weaken the energy of contraction ; and this is in conformity with the ob- 
servation of M. Bouillaud, though opposed to the more commonly received 
opinion originally promulgated by Laennec The sound often loses its in- 
tensity for several days previous to death; and this is especially the case, 
when there is considerable softening of the muscular tissue, or an obstructed 
state of the lung. 

Oenered symptoms. The pulse is large, soft and compressible, and slow of 
reaching the distant arteries, but not essentially prone to irregularity or inter- 
mission when the dilatation is uncomplicated with softening of the heart, 
narrowing of the cardiac oriflces, or valvular disease. In the latter stages ot 
the affection, however, when excessive debility has supervened* as well as 
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daring Mmn attaekf of dyvpoamt the pvlie oftcB bccoaifli both iaegmkur tnd 
taaJL The famgs sie eirif md mocii opprcned, their Teneb being ofrer-dis- 
tended with blo<^ end die pohnoury tieme inilhrsted,-— eiiemBstuices which 
ezplidn the diftreiBing tendeney to djipiMBey hmmoptysiBf and habitual eoogh, 
wWh abandant waterf cxpeetoratioii. The eapiBarj circBhidoB ia laiypiidy 
Ae eztremidet coneeqnently inelined to be cold; there is oidinarilj little 
plmical aetiiritf, and often a conttitotional teadenej to dcpreanon of spirits. 

The necessary resolt of the aceiiniahi;tion of blood within the heart and longs 
in these eases, is impediment to the Tenons arcalation all oTor the boc^. Heoee 
the early soperrention of serous effimion, first in the extremities^ and sabse- 
qnently in tluB thoracie and abdominal caTities $ the purple tint of die fiioe, if 
the capillary Teasels there be natnrally nmch derdoped, or otherwiee a pallid 
or leaden hne; congestion of the cerebral Tcssds, evinced by doll pain of the 
head; frequent recurrence of frightfiil dreams, and sadden starting firom deep 
in alarm ; great want of mental energy, and for sosae time before death a 
marked te^enc^r to stapor or coma — vnnptoma whi^ appear to he con- 
nected in some instances with serons eaaslon wi&in the craninin, and in 
others with extreme Taseolar distension. The araeons membranes are 
nniTcrsaUy congested, and passiTC hcmoniiages fhnn them, censequently, are 
frequent in the form of epistaxis, mdana, or bleeding lirom the intestinies, &c. 
The Tiscera generally are enlarged and gorged wim blood, more capedaHy 
the liTer ; and the obstmcted state of the pwtal miem necessarily helps to 
accelerate the saperrcntioQ of ascites. The general symptoms of dUatation o£ 
tttd tifjbX Tcntiicle are scarcely to be distinguished from those of impediment 
to the drddatioB from other causes^ and may be stated generally to condst in 
extreme dyspntta, with a Tcry early iq^pearance of Tcaoas ooagestioB, hsmo- 
ptyses, pulmonary infiltntiony and nniTersal dropsy. Aeeoidmg to Laeonee, 
an habttoally swollen state of the external jngidar Tdms, without polsation, 
and not ceasing on the compression of the Tcssel in the upper part of its 
course, is one Si the most frequent indications of ibis afiBection, ukd next in 
Talue to those tenished by the stethoscope. 

Of dilatation of the auricles, as already stated, no characteristie rigns are 
yet known ; but the existence of such a condition may be looked upon as 
almost certain, whcai considerable obstruction or regurgitation is recognised 
in the a^acent oriAces, or great enlargement of the Tcntrides has been 
detected together with a remarkable increase of dulness on percussion about the 
base of the heart Most of the general sympUmis uaoally ascribed to dilatation, 
as, ibr instance, the OTerloaded state of the cqpillaries^ seroua dEtusioaiy and 
passiTe haemorrhages, are by Berlin referred directly and solely to some me- 
chanical obstacle to the cireulation, the common cause, acc<»ding to him, both 
of the symptoms in question and of sndb ealargement Bc^ tius is too 
narrow a riew, accordmg to Dr. Hope, who TCfy justly remarks that debili^ 
of the heart is in itself a sufficient cause of aocamalation of blood and con- 
sequent obstruction, and of the whole train of morbid effects just aUaded to. 
Mechanical obstadea seated in a tsIto did not appear to Laennec, unless Tory 
considerable^ necessarily to derange the circulation in any material degree^ 
IMrior to the occnrreace of enlargement of the heart This latter state idone, 
on the contrary, and in the absemce of all impediawnt at the orifices or in tb& 
great Tcssels, is quite adequate to produce great embarrassmaiit» the distended 
and weakened muscular fibres being incompetent to ddiTcv the orgm daly of 
its contents, or to make way for the returning blood. 

The prognosis in dilatation of the heart, when simple andmoderate in de- 
gree, is much less formidable than where there is hypertrophy. It may often, 
by a tranquil mode of life, the prompt and appropriate treatment of any febrile 
or 2aflammatory dkorders by which the patient ma^ be casually attacked and 
which tend so iiquriously to excite and derange the circulation, be preyented ion 
many years firom increasing, or causing any consideraUe inconTenience be- 
yond the weakness of habit and tendency to dyspnoea on exertion wlueh ao>. 
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a i mfmnj h. Wlien kowerer diopool efinsraos make thdr appMimee^ aoiid 
in spite of Tegimea and medical treatment reenr at short intorals, the fiital 
tenaination of tiie ease, at no Ytarj distant date» is to be apprehended. The ra* 
^adity otitB progress and the severity of the symptoms -will however depend in 
& great degree on oo-existing lesions^ and more especially on disease, or inade- 
qoacy of the iralTes, obstroetion of the orifices, and achronic morbid condition 
«f the bronehial membrane. 

DreatamL When dilatation exists alone^ or decidedly predominates over 
jhypertrc^hy, and the action of the heart is oonseqnently groatlT weakened, a 
pbm of treatment, inmany respects the very opposite of tluit noticed in the last 
flection, is obyioosly demanded. The object in the present case is, if possible, 
4o imiMTove the nntritiYe process in the heart, to aogment the energy of its 
-contractions, and so enable it mtMre effectually to eo^ with the obstacles under 
the influence of which it is suffering. To fulfil these indications we are un» 
iSortonatety in possession of no very ^rect means, and are oUiged to trust to 
the influence of sack agenries, therapeutical and diet^c, as tend gradually to 
imfffore Ihe general health. 

Where the tendency to dilatation can be traced to any obstruction ofinflam- 
BStory or other origin in the heart or lungs, or in the course of the general 
^greolation, the necessity of obyiating its effects, or if ^siUe entirely getting 
xid of it, is aiq[Mirent. Inflammatory affections, especially of the organs con* 
tained within the chest, are to be prcnaptly combated, and the absorption of 
effusions, whether of air or liquid, into the tissue of the lungs, or into tiie tho- 
racic cavity, studiously promoted ; the indulgence of all violent as well as de- 
presmng passions, and of every species of intemperance, restrained ; unsuitable 
exertions of the respiratory organs and body generally, constrained postures 
and too sedentary habits avoided. 

Where permanent obstruction in one or more of the orifices of the heart is 
in fiuilt, or a congenital or deeply-rooted and long-established debility of the 
organ exists, it only remains ibr us in general to palliate existing symptoms, and 
to prevent, if possible, the supervention of new ones, especially of an inflamma- 
tory nature. Thus every precaution should be taken to avoid, or appropriate 
means exerted q)eedily to subdue catarrhal affections, as they tend so materially 
to aggravate the dyspncea and to &vour the development of the morbid con- 
dition of which we are treating. The body should be warmly clothed, and the 
ontaneous circulation strengthened by the use of the tepid shower-bath, diligent 
ftietion <rf the sur&ee, and easy exercise. The diet should be nutritious with- 
ont being stimulating, and the quantity taken at any one time ought to be very 
Bftoderate, and liquids in particular sparingly indulged in, lest distension (Xt 
the stomach and flatulence ensue, or rekxation of the muscular tissue genersklly» 
tad that of the heart in partieolar, together with vascular repletion, be induced 
or augmented. Gentle but regular exercise, either walking, riding, or driving, 
aecoiding.to previous hMta and present strength, should be enjoined. The 
system should be braced by the occasional use of tonics, more especially 
some of the preparations^ of iron, and all dyspeptic aUmenta immediately at-; 
tended to. 

. In the choice of a residence, the dryness and purity (^ the air and freedom 
from the necessity of perpetually asceoidmg flights of stairs within doors, and^ 
hills widioat, should chidSly be considered. In the more advanced stage of the 
affection, whsR pulmonary congestion and copious expectoration set in, a 
-warm and humid atmosphere, as is judiciously remarked by Dr. Hope, is often 
more suitable, inasmuch as it favours both the cutaneous and the bronchial 
aeoretion. "^ere the susceptibility to cold is very marked, and the period of 
lifb advanced, it may be advisable during the colder months in this variable 
rfimft^ to confine the patient to the house, his apartments being well ventilated, 
hut kept at the same time of an equable and rather elevated temperature. 

Durmg the paroxyms of dyspnoea, the occainonal exhibition of an anti- 
spasmodic draught, and the free admission of fresh air to the lungs, whilst the 

▲ A 4 
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norfkoe of the body is protected hj mrm coyetingi, peTspintion proiiioCed» 
and the extremitiet plunged into warm water rendered someirhat stiiiiiilam 
by the addition of mnstard, are amongst oar chief resources. Opiates, thongfc 
not altogether to he rejected, require caution in their use, as bj checking the se- 
cretion or expectoration of mucus, they may often do more harm than good. 
Tea or coffee taken Tcry hot, by their action on the nerres, and exhalants, some- 
times afford connderable rdidT when the attacks assume the form of spasmodie 
asthma. Bloodletting to any extent is, generally speaking, inapplicaUe to tfas 
Ibrm of heart disease, and should scarcely ever be had recourse to, sare with 
a view to cutting short the intercurrent inflammatory attacks, which occasioo- 
ally complicate it ; and even here the local abstraction of blood is generally 
preferable : and, along with the use of calomel and Dover's powder, or and- 
mony and aperients, together with blisters and other counter-irritantB, is oob- 
monly quite sulBcient to this end. 

In extreme cases of dy spncea, however, when all other means have fidled, 
the removal of a few ounces of blood in the remisnons of the paroxysm nay 
sometimes be warrantable ; but it is always a perilous remedy, too often only 
increasing the general debility, and rapidly accelerating the progress of the 
case. It has even been known, when carried to any considerable length, to 
produce an almost immediately fatal result, the enfeebled organ being pazi- 
lysed by the sudden reduction of its ordinary stimulus. For the treatment of 
Ihoptjf connected with disease of the heart, see Cabsxlac Dbopst. 



PARTIAL DILATATION, OR REAL ANEURISM, OF THE 

HEART. 

Aneurigm peculiar to the left tide of the heart — AMwriem of the left veniride, 
its cauiesy symptomg^ physieal diagnosis^ nrognosis^ and treatment, — Anettrism 
ofUie left auricle. — Aneuriem of the vawea. 

Dilatation of the Heart is, in some rare instances, partial, being confined to 
one spot, which, being particularly yielding, gives rise to an anenrismal sae. 
Such aneurism may originate, as we have seen, in ulceration or in rupture of 
the interior of the heart, and the subsequent gradual distention of the muscular 
substance which forms the bottom of such ulcer or laceration. That it has not 
however always this source, but results occasionally firom actual dilatation of 
all the coats of the organ, is deducible from the circumstance of its b^g some- 
times possible to trace, in the earlier stage, the lining membrane of the heairt 
in an unbroken form into the interior of these poudies. In some instances, 
again, the disease seems to begin by dilatation, and to end in rupture of the 
endooudium and inner muscuJ^ fibres : and here the case in its commence- 
ment will fidl under the denomination of true aneurism ; and at another part 
of its progress, of that of fidse consecutive aneurism of the heart. 

So many as three or four of these pouches have, in at least one instance, been 
found in the sides of the ventricle. Hitherto it has been invariably in the waUs 
of the left cavities, and most commonly of the left ventricle, that this disease 
has been met with. Aneurism in the heart, then, as in the vessels, would seem 
to be confined to that portion of the circulatory apparatus which transmits the 
arterial or red blood. The exemption of the right ventricle is ascribed by Mr. 
Thnrnam, in a recent elaborate monograph on the affection which we are now 
considering, to the yielding or imperfect nature of the tricuspid valve already 
alluded to, which necessarUy tends to dimmish the stress on the walls of this 
cavity. M. Breschet and M. Cmveilhier, it is further remarked, were in error m 
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ascribing such exemption to the greater relattve thickness of its apex as com« 
pared -with that of the left yentricle ; for the yieinity of the apex, as has noir 
been, folly ascertained from the examination of a larger number of cases, is by 
no means the only portion of the yentricle liable to partial dilatation. It is true 
it still appears to be someirhat more frequently its seat than other parts of the 
cavity, but it also occurs, and not a great deal seldomer, near the base of the 
lieart, and in some rare instances, likewise, in the middle or thickest portion of 
the yralls, and eyen in the septum and yalyes. 

Tlie aneurismal sac is found sometimes imbedded in the substance of the ven- 
tride, and sometimes prominent on its exterior vail, and is met with of yarious 
sizes, jfrom that of a nut up to that of an orange, and in extreme cases eyen 
equalling the heart itsel£ In old cases in which it has attained to a consider- 
able magnitude, the month of the sac is generally narrower than the rest of it, 
and often opens into the yentricle by projecting lips, and has its interior filled in 
a great degree with laminated coagula. In a few instances steatomatous or car- 
tilaginous degeneration has been noticed in its walls ; and most commonly 
strong adhesions exist between its outer surface, eyen though as yet but yery 
sligbtly prominent, and the bag of the pericardium, the result of a process of 
natore which has the effect of strengthening the parts and preyenting early 
bsemorrha^. The heart is yery rarely free from other concomitant disease. 
The co-existing morbid alterations are, as Mr. Thumam remarks, generally of 
an inflanunatory origin, such as opacity and roughness of the endocardium, ossi- 
fication of the yalyes, &c Either dilatation or hypertrophy of the heart, or at 
least of the left yentricle, existed in aboye a third of all the cases, fifty-eight 
in number, which haye been collected and carefully analysed by him. The 
frequency of the affection in males, as compared with females, is as tiiree to 
one, — a disproportion which, though considerable, is far infierior to that known 
to obtain in respect to aneurism of the arteries : the latter, moreoyer, has been 
ascertuned to be chiefly confined to the period of life comprised between the 
thirtieth and fiftieth year ; whilst the analogous affection of the heart does not 
manifest a decided preference for any particular age frtnn puberty upwards. 

Of its causes nothing yery precise can be stated, saye that, like as in regard 
to many other diseases of the heart, fiitiguing exercises, intemperance, yehe- 
ment passions and rheumatism, haye appeared in some instances to predispose 
to it ; and that its first symptoms in a few cases haye coincided with the re- 
ception of a seyere blow on ihe chest, a bad £iill, or yiolent mental emotion. 
In the g^eat majority of cases Mr. Thumam, contrary to most other obseryers, 
belieyes it to be of tiie nature of true aneurism, commencing by a gradual di- 
latation of all the tissues in consequence of a local weakness in the wall of the 
heart, probably for the most part of an inflammatory origin. He supposes 
ftirther that it may haye its source in ihe gradual distension of some one o( the 
sulci or pits which exist in the natural state in such number amongst the ad- 
herent and variously crossing columns camese, through the agency of a co- 
' sgolum spontaneously forming within it and erJarging it. 

A yariety of this affection, inyolving the whole circumference of the yentricle 
in a part of its length, is noticed under the titie of Diffused True Aneurism, 
analogous to the cylindrical or fusiform aneurism of the arteries. A remarkable 
case of this kind has been met with by Dr. Macreight, in which the apex and 
adjacent portion of the heart were distended into a bag capable of containing a 
small orange, the walls of which were of a cellulo-fibrous texture, and ossified m 
parts, whibt the base of the or^ was in a state of hypertrophy : ossification 
of the aorta and its yalyes was Ukewise present 

Another species, originally observed by Dr. Hope, is spoken of under the 
name of *' dissecting aneurism of the heart," in which the blood burrows 
under the internal lining membrane, and makes its way out again into the ca* 
yity at some distance. 

Instances of *' hernial aneurism " have Ukewise been met with in the heart, 
where the internal coat, itself intact, protrudes through a hole in the middle 
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or moMnlar tisnie, fbit ne Mug lAten Ibvmed jomtly hy the endoeardnim and 



In aaevrimi of flie feptnm opening quite thvong^ into tbe adjacent csrity, 
ire have a pandM to yarioose aneariera of the TesB^s. There being ibju, 
oontinvea Mr. Thnmam, ior every species of arterial anenrism, an aiologons 
'variety disooTerable amongst the partial ^latations of the heart (if ire except 
^ tte external mixed anenrisB^" Ibr the imponnhility of the oecnrrence of 
which in this organ there exists an obTions anatomical caose,*— the absenceofan 
external cdhilar ooat)» it is otmons bow erroneous are the yiews of those who 
imagine an aiBnity to exist between general dilatation, or that affecting the in- 
terior of one or more of the earities of the heart, and the anenrismal enlarge- 
Bwnt of an artery. Such general enlargement, by which the heart adapts its 
dimensaoos to co-existing circomstance^ in the circulation, is more allied to the 
physiological process by which the arteries become dilated, when there is an 
additional demand made on them, as in the case of the arteries supplying iSbs 
grarid utems or a tomoor, or the eoDateral branches, which re-establish the 
eirrailadon where a main arterial trank has been obstmcted. 

The j y syfwwj of this affeetkm are very obscnre. Its commencement is ^ 
tile most part insidioiiSy and not marked by any distinct iimctional derangement 
In Hie more adTanced period, dyspncea, precordial pain, or rather a sense <tf 
weiglit and meanness^ dropi^, palpitation, and tendencyto syncope, and other 
symptoms indicatiTe of a disease of the heart, are occarionally present; but 
firom the yery common co-existence of other lesions of this organ, it is impos- 
riUe to say how mndi of all these fhnctional derangements can be fidrly laid 
to the dutfge of the affection in qoestion. 

The ph^dcai dtagmona is as yet no less dabions. Negatiye eyidenee, as 
Dr. Hope remarks, might occasionally at least excite a suspicion of the true 
nature df some of th^ lesions, — as, Ibr example, the absence of the ap- 
propriate signs of yalyular disease, and of any of the yarieties of puke cha- 
racteristic of better-known ftmns of car^Bac disease. Dr. Williams ap- 
prdiends that ibere may sometimes exist a bellows murmur or whizzing 
sound accompanying Ike systole^ if the opening of comnnmication be some- 
what contracted, as also rither a diminished, increased, or tnmultuoas action 
of the heart : if of unusually great size, there might possibly be a polsating tu- 
mour feh opposite to the cartilages <^ the ribs, with increased extent of dnl- 
ness on percussion, and perhaps some displacement of the oigan. ft might be 
^acticable to distinguish it fhxn aneurism of the descending aorta by the ab- 
sence of any unusnal pnlsatioa or grating sound akrng the left side of the 
dorsal yertebne. As to aneurism of the commencement of the aorta, which as 
it enlarges presses upon and occasionally bursts into tiie heart, it seems impro- 
bable that we shall eyer be able to discriminate it by any characteristic physical 
aimi fh>m the affection here spoken of. 

vThere the septom is perforated firom the bnrsting of an aneurnm seated in 
it, cyanosis might, by its sodden superyention, lead to a suspicion of the na- 
ture of the case. 

The prognotis of this disease, supposing its existence to be recognised, is eri- 
dentiy of tiie gloomiest description. Its dnratioib would seem to yary fhmi a 
ftw days to seyeral months or years. Death has ocearinnaHy taken place by 
syncope, but more generally hy internal hamorrhage into the pericardium. 
It has been known to end in apoplexy, and also sometimes, like other cardiae 
affections, by obstruction of the lungs, and the gradual superyention of asphyxia. 

The treatment most applicable to this disease, if discoverable, would partake 
equally of that proper in aortic aneurism and of that of dUatation ci the heart ; 
the objects being to induce organisation of the eoaguku and obliteration of the 
sac, without at the same time too muck sinking the powers of the organ. 
Hence a moderate use of the antiphlogistic system, togetberwith the scrupoloos 
ayoidance ci all stimuli, moral or physical, winch could produce iigurions ex- 
citement. 
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Thurnftin amongst all the paihologieal mnsenma eramaiinH hy him; and in 
ibis the poaeh, about the uxe of a nut, -was filled with eoag[lh^ and eonununi- 
eated with the caTity hj a narrow neck. The snearismal a£feetion of the an- 
ride ia almost always ot the diffiutd kind, involvingtbe entire aimis or the ap- 
pendix ; the dilated walls being generally thickened and c^Kiqoe, nmgh, and 
ooeasionatty ossified, and the cayi^ occnpied by fibrinoaa eoocretion& Nar- 
XQwhig of die mitral orifice exists m almost eyery instance. 

Aneurism of the valves of the heart. The mitral yalyes haye sometimes been 
obseryed to form an elongated pouch-like projection into the left auricle, of 
which an example has been recorded by M<Mrand, another by Laennec, and a 
third by Mr. South. The aortic yalyes were found simultaneously extensiyely 
ossified, so that the deyelopment of the disease was probably intimately con- 
nected with impediment to tite escape of the blood from the yentricle, and con- 
sequently greater reaction against the yielding, and, in most instances, diseased 
structure, of the dilated yalye. A smular appearance has been met with in 
the aortic yalyes themselyes, andeyen in the tricaq>id. Coagula haye not been 
obseryed in the pouches so fbrmed ; andfor their absence the incessant agitation 
to which these parts are exposed, safficiently accounts. Such aneurismal 
tumours must materially obstruct the passage of the blood by their bulk, and 
where the sac becomes eyentually perforated by ulceration or rupture, regur- 
gitati<m win nece»arily tiike plaee. Their stetiioseopie signs, we appreliSnd, 
wOl be merely those of obstructioQ or regurgitation. 
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The heart, like other mEuseles, is liable to a remarkable diminution in size^ 
more especially in certain kinds ci chrcmie disease, as the tubercular, cance- 
lous, and gastro-enteritic cachexies, which are attended with much general ex- 
haustion and emaciation. It may likewise be indnced by ezcessiye and long- 
c<mtinued depletions^ the pressure of pericardial effusions, obstruction of the 
corona^ arteries, ai^ perlmps also by a hmg-eontinued state of mental depres* 
sion. Li regard to tins last, howeyer, there will often be room for doubting 
whether it should be ranked as a cause, or as an effect 

Li extreme cases the heart of an adult has been found to be no larger than 
that of a child, or eyen of an infimt, haying lost a third or half or more of its na- 
tural magnitude. For more precise information as to the extent to whiidi such 
wasting may he earned, we must refer to what has been said in the iotrodn&- 
tory remarks. (See pp. 255 — ^257.) 

The cayities of the heart in these cases are often remarkably diminished ia 
size, and the walls, in thus contracting on themselyes, occasionally appear, not- 
withstanding their real loss of substance, eyen thicker than natural (but they 
are then commonly wrinkled on their sorfiwe), or the of^ite state may pre- 
sent itself; that of extreme attenuati<m <tf the parietes with dilatatkm. The 
muscular substance is, moreoyer, yery generally altered also in cokNur and con- 
sistence from its natural state. 

Of the difference of opinion existing amongst patiiologists as to the occasional 
connection of this condition of the heart with phthisis, we hayesdready spoken, 
p. 256. Laennec, who seems to haye considered it asa distinct well-defined dis" 
ease, remarks that it ccoifers a certain degree of immunity from infiammatory 
affections, and is, on the other hand, often accompanied by hypochondriacs 
and a tendency to fhint from yery slight causes. 

The general sywptoms are those of depressed yital energy manifested through- 
out all the functions of tiie economy, — emaciation and proneness to drc^cal 
efi^ision ; whilst the physical signs consist in peculiar feebleness of the sounds 



364 CHANGES IN THE HEART. 

« 

and impulse ; the latter being umumaUycircDinscribed as to the extent in vliicli 
it can be felt, and occasionally even altogether imperceptible, saire in the prone 
]XMition of the trunk ; whilst at the same time the natoral dnlness on percns- 
aion in the pmcordial region is either not at all perceptible, or is limited 
within nnnsnallj narrow bounds. The poise is not only weak, but uncom- 
monly small and thread-like. 

As to the treatmeni of wasting of the heart, most of what has been already 
laid down in respect to the management of dUatation of the organ is equally 
applicable here. 



CHANGES IN THE CONSISTENCE AND COLOUR OF THE HEAKT, 

MOSBH) EFFUSIONS INTO ITS SUBSTANCE, 

AND NEW FORMATIONS. 

Induration. — Softening, — (Edema, — Hemorrhagic effvsUm, — Purulent depo^ 
gits, — Ossification of its vessels, — Surcharge ^fo-t, — Tubercle^ fungus 
heematodest or encmhaloid cancer, — Sdrrhus, — Tumours, — Sarous cysts, — 
Hydatids, — Cartilaginous and bony deposits, 

ImouBATiON of the substance of the heart has already been alluded to in con- 
nection with hypertrophy and with carditis ; and it was stated that its density 
was sometimes so remarkably increased, that when struck it resounded like 
a leather dice-box, or the coriaceous hull of the cocoa-nut ; and yet occasionally, 
even in these extreme cases, its colour has ;iot deviated strikingly from that 
which is natural to it. Nor was its contractile power in these instances con- 
sidered by Laennec, as it was by Corvisart, to be impaired, but, on the contrary, 
he thought it was CTcn augmented, — an opinion which later observations by 
no means confirm — nor yet did he coincide with Bertin and Bouillaud, in 
looking upon it as a preparatory step to ossification, such a transition never 
having been observed by him. The one a£fection, moreover, he remarks occupies 
very generally the whole heart, and has its chief seat apparently in the muscular 
fibre; whilst the other morbid process is commonly very partial, and manifests 
a decided preference for the serous, cellular, or fibrous portion of its structure. 

Softening of the heart, with various alterations of its colour, has likewise 
been already treated of in the section on Carditis, inasmuch as it appears to be 
sometimes at least of inflammatory origin. The sounds of the heart in well 
marked cases are much impaired, and when this change exists in an extreme 
degree, the first sound maybe ailmost or altogether inaudible, the impulse like- 
wise being notably diminished, except during the presence of palpitations. 
The beat of the pulse is brief and feeble, and for the most part unequal and 
irregular, or intermittent. Softening of the heart appears to predispose in a 
remarkable degree to dilatation of its cavities, as well as greatly to aggravate 
the nature of &a lesion : where the two alterations co-exist, the former tends 
in some degree to prevent the clearness and loudness of sound characteristic of 
the latter ; and the disproportion between the extent of dulness on percussion, 
and the intensity of the natural soimds of the organ, may lead to a suspicion 
of the nature of the complication. 

A softened condition of the heart is often met with on dissection in cases of 
hjrpertrophy with dilatation, where death has been preceded by long and fre- 
quent attacks of dyspnoea, and where the patient having survived for some 
weeks in a state of impending suflR^cation, a high degree of venous congestion 
has taken place in consequence of the obstructed state of the circulation. 

The diagnosis between softening and disease of the mitral valve — affections 
in both of which the pulse is small and irregular — may be made, as Dr. Hope 
remarks, by the absence of the murmur characteristic of valvular disease. 
The two lesions often however, it must be remembered, co-exist— and also 
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that a' very similar irregularity of the pulse may depend merely on temporary 
nervousness, violent dyspnoea, or excessive debility, as in the moribund state. 
When hypertrophy and softening co-exist, we may generally, according to the 
same authority, recognise the first by the impulse of the heart being either 
constantly, or with occasional beats, decidedly stronger than natural — and the 
latter alteration, by the first sound being not only diminished, as in simple 
hypertrophy, but having moreover a short flapping character approximating 
to that of the second sound, as if it were now almost entirely dependent on the 
sound of valvular extension. 

The softened and somewhat glutinous state of the heart, observed in the ad- 
vanced stage of putrid fevers, was supposed by Laennec to be but a part of the 
general affection of the muscular system in these cases, owing to a diminution 
of their solid, in proportion to their liquid constituents. Dr. Stokes, who has 
recently paid much attention to this subject, takes rather a different view of it, 
considering the softening of the heart to be a peculiar local secondary effect of 
typhus, and often to exist where the muscles of locomotion are little, if at 
ail, altered from their natural colour and consistence {Dub, Med, Jowm,^ March, 
1839). Where it exists in a marked degree, the first sound of the heart be- 
comes quite inaudible and the impulse deficient From the g^at feebleness or 
absence of the systolic sound, he has satisfied himself that a valuable practical 
indication may be deduced in respect to the propriety of resorting to stimulants, 
and one which he holds to be much more trustworthy than the state of the pulse, 
which is not always, by any means, in accurate relation with it Accordmgly, 
where there is absence or extreme diminution of the first sound in typhoid 
fevers, he administers wine boldly, no matter what other secondary affections 
of the gastro-intestinal mucous membrane, pulmonary organs or brain, may co- 
exist, and believes that where the stimulant plan is, under such circumstances, 
neglected, and the strength not adequately supported until this and other con- 
comitant secondary affections, as well as the fever itself, have run their course, 
syncope is very apt to occur and prove fatal. Where, on the contrary, wine 
and other stimulants having been diligentiy exhibited during a day or two, the 
pulse begins to lose its fi^quency, and the first sound of the heart becomes 
again audible, the prognosis becomes decidedly favourable, and the propriety 
of the line of treatment adopted confirmed. 

There remains still another species of softening of the heart to be adverted 
to, — viz. that where an unusual quantity of &t envelopes the organ, and is in- 
tenmxed with its muscular fibres, its substance in such cases loses altogether 
its natural firmness, and becomes of a peculiarly light colour, and seems prone 
to rupture. 

It is probable that many obscure cases of sudden and unexpected death 
have their origin in syncope connected with ramoUissement of the heart The 
treatment of softening of the heart when independent of inflammation, or where 
this, if its original cause, has been subdued, is similar to that of dilatation, a 
morbid condition with which, as we have seen, it very frequentiy co-exists. 

An (edematous state of the cellular membrane enveloping the heart, and con- 
necting its fibres, has been noticed by M. Bouillaud both in connection with a 
general dropsical condition of the system, and also with a varicose appearance 
of the cardiac veins, indicative of the difficulty with which they discharge 
themselves into the right auricle, in consequence generally of some concomitant 
obstruction within the heart A similar dropsic^ state of the organ may also 
originate in obliteration of some of these same vessels. 

The heart is occasionally the subject of hemorrhagic effusion^ either in the 
form of patches or petechia, on one or both of its surfaces, as has sometimes 
been observed both in land and seascurvy and in putrid fevers ; or "blood may 
be poured out in larger quantities, and either infiltrated into the very substance 
of the organ, or collected into a factitious cavity formed by the separation and 
laceration of its fibres, constituting the disease spoken of by some authors under 
the title of apopkxy of the 'heart, Craveilhier, who has seen many instances 
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cf it, bdfam H ♦() be »Mh more ^Am Am wAmamaJSm anidMntioBte 
CMMe «f niptara «f the beert HitlMrto it has only hetm oliserred in llie 
left Teatfiele, anl gmenStj in oouieetioB with hypertra^j. 

The niMriilir Abree are finmd qette broken down and diepboed, and a 
yiagTlmn o<<i«[iiag Aft flgrity aft inraUdr and with itrai ft later period^ pnrakBt 
■atter appean to be nixed. PerfofmtioQ towaida the inner or ooter sjohet 
of tike otrgaa aonmi to be a fraqgeBk resalt, aa ia iikewiae the fidae conaecntrre 
aaeouB& cwBBnoen ur jdvwcbkw 

FtHmkmt d^oritM within the parietea of the heart have alrody been aflnded 
to ia oar aoooont of earditia. When of iDflanunatory orip;in, the maacnlar 
■abalanee aar ro an ding theaa ia generdly in a aoftened oondttioB. They hsfe 
dieir aooiee nrobahly , ia aoBM inatanoea, in the tnmrfatinn of pna in the faloed 
from aome diatant organ in a atate of aapporatioB. 

Tiie vemdB wUeh aopply the heart are not exea^pt from diaeaae. Ia 
addition to the Tarieoae atate of tta irona jnat aUnded to, omffiMtkn of the aa- 
trient artefica ia by no meana Tery anfrequent in the aged: it ia not, howerer, 
neeeaaarily modnoCifa of the ISataudable eonae<|acBoea aaeribed to it by Farry 
and aooM oner aaUioti, who haye eadeavomed to ooaneot it inaeparably, aa 
already mcatioiiedy with the groop of intenaely diatreanng aymptoma deacribed 
ander thelieadof AaaxirA. PacT^ZB. Enho'gementof IheartoialandTenoaa 
eoronariea ia, aa Biaot baa pointed oat, the ordinary oonaeqneBce of adTancing 
yeara s and thia ia only in ooaHnrniity with what we dioald expect from know- 
mg that the heart, which ia dependent on tliem Ibr aiq>port, gradnaUy increaaea 
in aiae and wei|^t, aa old age approaches. The derangement of the nenrea 
which anpply the organ haa already been spoken o£ 

The heart ia often found ooerloided wiAfat, espeeiany aboat its base, and 
along the coorae of the eoroaaries, in the fiirrow of separation between the 
adjacent cavities, and likewise ooeaakmally oa ita flat so^hoe. in snch cases^ 
there is often an excew of the same substance in the neigfaboaring mediastinnm, 
especial^ in firont of the pericardinm. The maacnlar stroetnre of the heart 
is ordinarily mac^ rednoed in thickness and firmness, where in contact witih 
the accomnlated fktty deposit, either in conseqoence of its pressnre, or frona 
the new appropriation of the nutritiye flnid. 

The heart in one or more of its cavities is in diese cases freqnentiy at the 
fame time greatly enlarged. Thoogh the adipose matter may oocasionally 
penetrate for aome way between the mnscolar fibres, yet the two stmctnres dio 
not here nn insenriUy into each other, but are, on the contrary, perfeetlj dia- 
tinet, so as to be capable of bdng separated cleanly by the dissecting kn& 
Corvisart, Laennec, and Hope, all agree in considering tiiis as a mere angment- 
ati<m of a natural deposit, and miattended, as fiir as their experience r^bches, 
with any definite morbid symptoms : still if in very great excees, it could scaiody 
fidl, we apprehend, in some degree, to enifeeble or embarrass the heart's action. 
M. Ohomel believea tiiat it may, in snch extreme cases, give rise to dyspnoea, 
palpitations, and a sense of sinking, together witii fisebleness of pulse and 
dn^sical tendency ; and others, as we have already seen, ascribe to it, though 
on less plausible grounds, the production of all the symptoms <^ angina 
pectoris. Dr. Hope considers its signs to consist in ** diminution of the sounda^ 
especially the first ; irregolar pulse without valvular disease ; and oppressiom 
or even pain in the praecordial region ; with general signs of a retarded civea* 
lation, prodadng cerebral, hepatic, and other congestions.** 

It is much more common in females than in men, and ia met with f^^uentij 
where there is no tendency to obesity in other parts ct the body. The ha- 
bitual use of fermented liquors to excess seems in some constitutiona to frpoar 
the morbid depodtion of fkt in this as well as in oilier situations. 

But besides the condition above described, the heart is liable, like the BcHtei and 
some otiier nmseles, to a species of tmefattydegmeratUm, in which a portionof the 
muscular tissue of the organ becomes actually transmuted into adipose mattor. 
Thia change seems generally to commence towards tiie apex of the organ, and 
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thence spreads jq/wardB; and has appeared in soaae mstinoes to he iubei«d in 
hj inflammatory symptoms. Unlike the former qiecies of iatty deposit, the 
transition heve mm the one to the other tissne is gradaal and insensihle. The 
afiEeeted parts are of a pale yellowish hne^ softened, and greasy to the toneh. 
TIm eTternal moscnlar Uyers svfier first; and from these it spreads gndaaMy 
inwards tilla mere shell of wscnlar substance has been left, eonsisting, in ex- 
treme cases, sock as that reoofded by Kr. Adams, of litde mare than the Ntl- 
colated interior of the ventricle ; and even those fibres which are but little al- 
tered in appearance, will knpart to paper a greasy stain, asLaenoec has p<unted 
<mt The latter had never, within his own e^^erience, known it to determine 
n rupture of the heart, and confessed himself waaUe to ascribe to it any eha- 
xaoteristic symptoms. It seems obviously, however, finm the cases leoorded 
by Mr. Adams and Dr. Cheyne to predispose to serous effiisioBs and to apo- 
plexy, as the impediment to the circulation, neoeasarHy oenneeted with math 
a weakened state ^ the heart, would lead us to expect. 

In two remarkable erawples of greaser degei^ention of the heart descrihed 
by Mr. Smith of Ihiblin, globules of a limpid oily matter were ioaad floating 
<Mi the bloodin such quantity that half an ounce of pure oil was with easecol- 
lected, — its presence affording, as Mr. Smith remarks, an ■^^^♦^"n? evidenee ef 
imperfect asdmilation. In one of these cases, too, rupture ctf the left ventricle 
had taken {dace. In dmiiar cases the texture of the heart, which fareaks 
down readily between the fingers, has been compared to liver by M. Biaot 

If this affection were recognisable during ik^ the appropriate treaimad 
would consist in such measures, dietetic and medicinal, as are ■'^V^lfitHI to give 
additional activity to the processes ai digestion and assimilfttion, to reader the 
circulation less languid, imd to cause the absorption of redundant adipose de- 
posits; — soc^ as suitable exercise in a bracing atmosphere, temperance in diet, 
due regulation of the ftmctions of the stomiwBh and intestines, together with 
the exhibition of such remedies as are known to increase the tone of &e nervous, 
muscular, and vascular systems. The preparations of iodine, moreover, on ae- 
count o£ their marked influence ever the absorbents, eqiecially those of the 
cellular tissue, would seem hare to be deserving of triaL 

New lOBiiAXiOHS. The heart, as compared with most other organs, ^>peaisti> 
eigoy a remarkable degree of exemption from the formation of abventexxoitv 
OBOWTH8, if the products of ossification only be excluded, together with the warty 
and cauliflower excrescences on the valves, the nature of which has been 
already discussed in connection with the inflammation of the internal lining 
membrane. 

The presence of tubercle in the muscular structure of the heart is rare, no 
instance <^ it being given either in Louis or Lombard's tables exemplifying 
the oixnparative ftiequency of the occurrence of tubercular matter in the dif« 
ferent parts of tiie body, and comprising together above five hundred examples 
of the presence of this ukorbid product Laennec, however, had met with it 
three or four times in this situation. M Sauzier speaks oi having detected it in 
the substance of the auricles of a strumous subject, and Dr. Hope once, in that 
of the right ventricle of a child. Andral states that it is never foond in the 
heart without ^^'gicting simultaneously in several other organs ; but neither he 
nor BouiUaud appear themselves to luive seen it so situated. 

Fungus hamaiodes, the eHcephahid eaneer of the French, is likewise very un- 
common here, though it has been met with, both infiltrated and in the form of 
separate tumours, but almost exclusively in cases where it was extensiveljr 
difi^ised through other organs at the same time. 

An example of what appeared to be true adrrhua was met with by Beca^" 
mier ; and Bullier and Bilhad seem to have seen each another. A fourth in« 
stance in an advanced state of carcinomatous ulceration, occupying the iHKile 
posterior surfiace of the left ventricle, is quoted by Andral from the descrip* 
licm by Garcassoone in the Trantactiom of ike Bo^ Society of Medicme &t 
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Che year 1776 $ which had been characteiised by pungent pidn, palpitations, 
small intennitting pulse, syncope, and orthopnoea. 

In a few instances on record, cancerous disease implicating the heart has ap- 
peared to have had its origin in the anterior mediastinum, or in the fibrous 
layer of the pericardium. In a case of yery marked cancerous diathesis, in 
which even the bones were extensively a£fected, we have seen a minute 
tumour apparently of a scirrhous nature under the pericardium lining the 
heart 

M^erouSfSteaiomataiUt and varioiu encysted ficmour^ have also, though rarely, 
been discovered within the parietes of the heart Serous cysts, varying in 
sice from a pea to a hen's egg, have likewise been observed by Dupuytren and 
others in the same situation, but more commonly between the walls and the 
external serous membrane ; and Andral once met with one, about as large as 
a small nut, attached to the internal lining of the right ventricle. 

Hydatids have also been found in the substance of this organ : Morgagni men- 
tions an instance of this kind, which appears from his description to have been 
an example of the genus Cysticercus; and Andral has recorded a similar one. 
They are, as observed by the last-named author, by no means rare in the 
heart of measled pigs. 

The symptoms of these foreign growths are commonly very obscure. By their 
number, bulk, or interference with the freedom of the valves or orifices, they 
are obviously capable of occasionally producing both physical and general 
signs; but we are not yet in possession of definite knowledge of any symptoms 
which can be considered truly characteristic. 

The encephaloid cancer or medullary sarcoma has sometimes been attended 
by fits of excruciating pain of a lancmating character, and by that peculiar 
sallow or straw-coloured complexion indicative of malignant disease ; in addi- 
tion to habitual dyspnoea, frequent palpitations, and finally dropsical symptoms. 

Cartilagifums and bony deposits. Of morbid depositions of a cartilaginous or 
bony nature taking place in the valves, the tendmous zones of the orifices, or 
internal lining membrane of the heart (and especially in the left side of the 
organ), and idso in its pericardial covering, or in the false membranes inter- 
posed between its two serous surfiices after violent attacks of inflammation, we 
have already given an account in the sections devoted to endocarditis and to 
pericarditis. %ut the muscular tissue itself is liable to a similar species of de> 
generation or encroachment, though such an occurrence here is infinitely more 
rare. Corvisart has detailed a case of hypertrophy of the left ventricle, where 
the heart at its point, and for some way upwards, was converted throughout its 
whole surface into cartilage, the columnx camese likewise participating in tbe 
affection, and the mitral valve being d'seased. The disease had obviously com- 
menced by an inflammatory attack 'within the chest, about eighteen months 
before its fatal termination: The pulse was small and irregular, and quite dis- 
proportioned to the apparent energy of the heart's contraction. A similar case 
has more recentiy been met with by Mr. Smith of Dublin, in an epileptic lunatic 
of forty-five years of age, who died in a convulsion. ** The cavity of the left 
ventricle of the heart was slightiy enlarged, and its parietes diminished in thick- 
ness. The muscular substance had completely lost its natural colour and con- 
sistence, particularly towards the apex of the ventricle ; it was converted into 
a dense, white, firm cartilaginous structure, the division of which with scissors 
required the employment of considerable force : the alteration of structure had 
extended to some of the cameae colunmse, and the auricles were hypertrophied." 
The cerebral vessels were found distended with dark blood, the retardation of 
the circulation in them being probably, as Mr. Smith observes, a consequence 
of the impaired contractile power of the heart. M. Renauldin's singular case, 
in which the left ventricle was converted, as it were, into a petrifaction, the 
columnee resembling stalactites within its cavity, has been already alluded to. 
In Bum's celebrated case of ossification of the heart, the pericardial sac whidi 
adhered to the ventricles, and the entire ventricles themselves, with the ex- 
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ception of about a cubic inch at the apex and part of the eohumuB canien,irefe 
^ oBsified and firm as the skulL" The patient, a iroman of nxtj, had neyer 
been known to complain either of palpitation or pain in the heart Andral has 
eeen an ossific tmnonr isolated in the middle of the moscnlar substance of the 
left ventricle. It is probable that, in all snch cases, the deposit of phosphate 
of Bme takes place into the intermnscnlar cellular tissue, and that the true 
Biiiscular fibre in its proximity becomes atrophied and supplanted rather than 
absolutely transformed. 

A bony girdle of yarying width, its ayerage breadth ^tng about one inch, 
^ras found by Mr. Smith, surrounding nearly Uie entire of the base of the hearty 
in a man of thirty-nine years of age who had laboured under all the ordinary 
Sjrmptoms of diseased heart The external surfkce of the ossific deposit was quite 
Ton^ ; its inner portion penetrated into the muscular substance of the yen* 
tricles, coming almost in contact with their internal lining membrane. The 
auricles were remarkably hypertrophied, a great portion of the duty of the 
Tentrides having apparently devolved on them. The opposed surfitkces of thd 
pericardium were umversally adherent, and the bony matter appeared to have 
been originally deponted in the adventitious membranes of inflammatory ori- 
gin ; and snch is probably the true explanation of most of the superficial ossifi* 
cations of the heart related by authors. Tet withal, ossification within the 
pericardial sac is much more rarely observed than in the case of most of the 
odier serous membranes. 
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Causes. — Frequency in respect of f^ different cavities of the heart — Seats of 
this lesion, — Symptoms and treatment — Bupture of me valves oftheheart^^ 
Wotmds of the heart, and their treatment, 

•RuPTiTBE of the Heart may be caused either by external violence, or by its 
own efforts ; but, in the latter case, previous disease of the organ seems almost 
a necessary condition. 

Amongst the external injuries capable of rupturing the heart may be enn* 
merated falls from a considerable height, even though the person lights on hit 
feet ; heavy carriages passing over the chest > the kick of a horse, or other se- 
vere blow. By such violence the ventricles, generally the right, as being the 
most exposed, the auricles, the valves, and septum, and the great vessels at their 
origin, have been known to be torn across or burst, even in cases when tiie 
panetes of the chest have escaped without any fracture or other obvious injury. 

Of the morbid conditions which predispose to rupture, ulceration of the inner 
membrane, as already mentioned imder tiie head of Emdocabpitxb, is one, and« 
according to Laennec, by much the most usual one. We are no^ on the other hand, 
aware of any well authenticated instance where it had its origin in ulceration 
commencing on the pericuxLial sur&ce of the heart, though tmb. an occurrence 
is obviously possible. Abscesses or tomours within the cardiac parietes dis- 
charging theur contents through either 'or both surfhces of the organ, ramol* 
lissement, partial or general, aim) the condition described at a fimner page, under 
the name of Afoflext of the Hxabt, fiitty degeneration, or the thitming and 
weakening of its muscular tissue from any other cause,— and, finally, partial 
aneurism of the organ itseU^ or the continued pressure of an aneurism of the 
aorta, or oUier thoracio tumour, may all of them conduce to the same fi>nni« 
dable result *, and most effectively in those cases where impediment in the orifioea 
ror hypertrophy co-exists. 

The tmmf^tft^ determining cause of mptore may be either lome eztemal 
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iijiiry, or the momentarily augmented action of the organ itself; aach as takes 
pl f^ from strong mental emotion, or during violent moacolar exertions, as in 
struggling, oooghing, romiting, or straining at stool, &c It has likewise been 
known to occur during an apoplectic attack, as also in the conyuluons of an 
epileptic fit ; and the Hun Attila's is not the only instance on record where 
the heart has given way in the act of coition. When, however, the predis- 
posing conditions have already greatly weakened its waJls, even the ordioary 
motions of the organ may suffice to rupture iL 

This lesion, when occurring jponloiieoiufsf, has been observed, in a great ma- 
jority of cases, in the left ventricle ; the right ventricle comes next in point of 
frequency, then the right auricle, and lastly the left auricle. When, however, 
it results solely firom great external violence, the proportionate frequency of its 
occurrence, to judge from M. Ollivier's investigations, is in fkvour of the right 
cavities as compared with the left, and of the auricles as compared with the 
ventricles, — a circumstance for which position and relative weakness of walls 
appear sufficiently to account. 

It seems from Or. Townsend's tables to be twice as frequent in men as in 
women, and very rarely to occur spontaneously before the sixtieth year. In 
some instances more than one rupture has been detected in a single cavity. In 
a remarkable case related by Andral there were found no less than five lacera- 
tions in the back part of the left ventricle, unaccompanied b^ any obvious 
softening around their margins. As to the point where this lesion most com- 
monly occurs, there is great discrepancy of opinion. Thus, according to the dis- 
tinguished pathologirt just named, the middle of the ventricle, notwithstanding 
its great comparative tiiickness, is the most frequent seat <^ rupture ; and La- 
ennec too remarks that it is rare towards the apex, though one of the thinnest 
parts. Dr. Townsend, with some other writers who have attended much to 
the subject, stands opposed to these authorities, and asserts, on the apparently 
satis&ctory grounds ol numerical investigation, that the apex of the left ven- 
tricle, or rather a point half an inch above it» and at the same distance fit>m the 
septum, is the most frequent situation of this lesion, having been observed in 
nineteen out of the twenty-five cases analysed by him ; and hence he thought 
we might deduce tiiat Laennec was in error, in considering ulceration, which 
manifests no peculiar preference far this point, to be the chi^ source of rupture. 
Dr. Townsend thinks it is, on the other hand, most commonly the consequence 
of a form of hypertrophy described by M. Rostan as not uncommon in advanced 
life, in which, whilst an increase of thickness takes place towards the basis of 
the heart, the apex becomes thinner than natural, and ageneral softening of the 
parietes often co-exists. 

The above evidence, in fiivour of the greater frequency of rupture near the 
point of the heart, though apparentiy so strong, is yet not altogether conclusive ; 
for M. Ollivier from the examination of neariy double the above number of re- 
corded cases of its spontaneous occurrence, in thirty-four of which it occupied 
the left ventricle, has ascertained that the apex was its seat only in nine ; thus 
affording a fresh proof, that, to give solidity to deductions arrived at through the 
numeri<»l method, a very extended basis of observation isindispensable : nor do 
we feel certain that the question is even yet settied. 

In some rare instances the external fibres of the heart have alone been found 
lacerated, the fissure cot extending into any of its cavities. When however the 
rupture is of some size, and penetrates quite through the parietes of the organ, 
death is for the most part its almost instantaneous result, in consequence of the 
sudden effusion of blood into the pericardium, the derangement of the Amotions 
of the heart by the pressure so caused, and the arrest of the cerebral circulation 
thence ensuing. Where the aperture however has been very small, and its track 
through the walls oblique, a coagolum has, in some very rare instances, been 
formed within it, and, with the aid of the great mass of coagulated blood in the 
pericardium pressing against the month of the wound, delayed the fktal event 
for a few hours, or even days. Theoretically speaking, even cicatrisation is not 
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Impoflcdble ; and Rostan adduces a case in which this appeared to him to have 
actually occurred. 

The immediate symptoms of rupture of the heart are, faintness, absence of 
pulse, sudden syncope with cold extremities, and collapsed features — a state of 
things yery difEierent indeed from that occurring in apoplexy with which the 
ignorant so often in the first instance confound these cases. In the effusion of 
blood within the head, death rarely, if eyer, ensues so instantaneously. 

In some instances of rupture of the heart, the £Eital stroke has been preceded 
for some time by pain in the prsecordium, extending occasionally to the left 
shoulder, with or without other symptoms of heart disease; whilst in others no 
pi^emonitory ailments haye existed. 

Of the treatment of so suddenly fatal an afiEection it is almost unnecessary to 
speak. In the yery unusual cases, howeyer, where life is not instantaneously 
cut short, the chylous indications would be to support the neryous system in the 
first place under the shock which has been inflicted, and subsequently to keep 
down the action of the heart by absolute repose of mind and body, all eyen^the 
slightest exertion of the yoluntary muscles being scrupulously avoided ; by 
complete abstinence from solid food, and making use even of Uquids only in 
the smallest quantities, and by the employment of every means likely to promote 
the formation of a dot within the ruptured orifice, and to prevent its dislodge- 
xnent 

The heart is sulject, moreover, to another species ofporfto/ rupture, implicating 
its valves, their tendons or muscular columnse, the occurrence of which com- 
monly gives rise to sudden and extreme sense of suffocation, with excruciating 
pain, violent disturbance of its action, and indescribably tumultuous sounds 
within the chest On applying the hand to the prsecordium in a case of this 
kind, a sing^ularly confused tremulous pulsation has been felt over the whole 
cardiac region. Various species of bellows-murmur will be audible where, the 
attachments of a valve having been extensively destroyed, the lacerated 
fragments flap to and fro in the corresponding orifice, and give rise to regurgi- 
tation, and probably also to more or less obstruction of the sanguineous current. 
This formidable accident has in some instances appeared to result from violent 
efforts, as in coughing; but has most probably in such cases been preceded by 
ulceration of the yielding part. Dr. Townsend has met with it in no less than 
three patients who were carried off by phthisis, and Bouillaud in a fourth case 
of the same kind, when the fits of coughing had been peculiarly violent : others 
have noticed it in connection with Jiypertrophy and dilatation of the heart. 
When life has been prolonged for some time after its occurrence, all the usual 
symptoms of heart-disease have generally soon set in, and on dissection the 
ruptured tendons have occasionally exhibited granulations on the seat of the 
laceration. 

Wounds of the heart, although in a great proportion of instances unmedl- 
ately fatal, have yet in some and not very rare cases been survived for some 
days or even longer. M. Ferrus tells of a madman who fbrced a short iron 
instrument between the fifth and sixth ribs into the heart, which it tra- 
yersed obliquely from below upwards, passing through the left ventricle and 
septum, and who yet lived for twenty days afterwards. A soldier, who fell on his 
bayonet, so as to penetrate the left ventricle, not only survived for two days, but 
-was able during part of the time to walk about almost as if no very serious injury 
had been inflicted ; but at length went off suddenly in the effort of evacuating 
the bowels. There is a case on record, apparently well authenticated, of an in- 
dividual who survived a gun-shotwound in the chest for six years, a ball being 
found upon dissection in the right ventricle ; and similar instances have pre- 
sented themselves in the animals of chace, the ball being occasionally dis- 
covered embedded and incysted in the walls of the heart In Dupuytren's 
Legans Orales several examples of wounds of the heart which did not prove 
fatal for a considerable time after their infliction, are to be met with. The 
heart has occasionally been penetrated by the end of a fractured rib when 
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thft aecldent lias occurred under the mflmmce of great external comprefl^km^ 
even when no laceration of the parietes had been caused ; as» for example, in 
the case of a man who was jammed between the wheels of two carts, aoid who 
became unmediately insensible, and speedily breathed his last 

According to 11. OUiTier d' Angers, the chances of swnnTing fbr some time 
or eren recoyering completely, are considerably greater in the case of woonds 
of the auricles or right Tentncle than in those of the left Tenfride ; so likewise 
when tibe wound is Tcry narrow and ol^qae. Thedrcnmstanoe of thewe^n 
halving remained &st in the wound has heen, known, as in the celebrated case 
of Epaminondas, to retard for a brief space the Cital luemorrhage. Some of tlie 
examples of wounds of the heart alluded to above show that weshould not abso- 
lutj^ and invariably despair of their recovery as of a thing utterly impossible. 

Tne AwHMea^ where the sufferer survives fat a few hours after the closuie 
of the external wound (which, to prooMte Ae formation of a coagnlum, should be 
instantly effected) ccnnsts in free venesection, the application df cold to the ex- 
terior of the chest, and in keeping the individual, moreover, in a very cool atmo* 
sphere, exhibiting digitalislargely, and enjoiningabeolate quietude and abstinence. 
When the sufferer appean in imminent danger of suffocation from the intenial 
effusion of Mood, it might sometimes perhaps be proper to reopen the external 
wound, or, if it be cicatrised, even to make a new i^rtuxe for the removal of 
the contained fluid, but obviously only in such cases where from the return of 
the heat and colour of the sur&ce, there is reason to suppose the luemorrhage 
has at length ceased. The subject of wounds of the heart, though strictly sur* 
gical, has been introduced here chiefly on account of the li^t which some ac^ 
quaintance with it is calculated to throw on rupture of the oigan, a conation 
with which it is so closely allied. 



POLYPOUS CONCRETIONS OF THE HEART. 

Origin and mode of formation, — Anatomical chttraeiers, — Symptoms, — - Ihvg- 

nons, — Prophylactic treatment, 

BiTSiNO a considerable part of the last century, pobfpi^ or firm and adherent 
coagula of blood within the cavities of the heart and great vessels^ were 
looked upon commonly as a fertile source of cardiac symptoms, many of the 
results now ascertained to have their origin in organic affections being at that 
time erroneously ascribed to them. Morgagni, and a few other of the more 
enlightened pathologists of his day, stood in opposition to the popular oinnion 
on me subject, and denied their influence altogether, believing them to be 
merely 9i post mortem i^pearanee, or, at the most, that the coagulation did not 
take place till the vital energies were on the very point of extinction. Botii 
of these opinions were, however, too exclusive. The more accurate in- 
vestigations of later patiiologists have proved satis&ctorily, that such farm- 
ations do occasionally originate during life, and that it is posedble for them to 
be the source of very formidable symptoms ; whilst, at the same time, they 
have rendered it evident, that in tiie vast minority of irwrtances they occur 
either in the very last moments of existenoe, or alter death. Hence the 
division of polypous concretions into true saAfaise, ^ 

That the blood is capable of coagulating, and even becoming organised 
within its natural recipients in the living body, we have ocular prco( in 
what takes place in inflamed and obstructed arteries and veins ; and amdogy 
would lead us to expect a similar change in a portion of the contents of the 
heart under nmilar circumstances. Accordingly, it is in those eases, where 
the passage of the blood through the orifices of this organ are impeded, either 
by disease of the valves, aneurism of the aorta, or obstruction in the Imigs^ or 
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where the lining memlMrane in contact with this fluid is inflamed, that this for- 
midable change is most prone to occur ; and this resvlt seems often to be fiicili- 
tated by a co-existing inflammatory condition of the blood itself, in which the 
^brinons portion is u excess, as well as by anything which enfeeUes the 
organ and retards or temporarily arrests its action, as in the instance of pro- 
tracted syncope. Hence the too free abstraction of blood, or the injudicious 
employment of digitalis, tartar-emetic, hydrocyanic aci^ and other agents 
which greatly reduce the powers of life, are fraught with peculiar danger in 
the latter sta^ of heart-disease ; in which the machinery of the circulation, 
^already workmg imperfectly, is, by comparatively slight causes, readily brought 
to a final stop. 

P(dypi, when there is reason to suppose that they have been formed for 
some time preyions to death, are peculiarly firm, tenacious and fibrous in their 
.structure, and adhere so strongly by a filam^itons union to the parietes and 
ecdnmnffi camese, with which they are interlaced, that they break across in at- 
tempting to detach them, and leaye the surface of the organ rough with their 
frn^ents ; whilst on scraping these away, the membrane underneath is often 
■ohB&cved, to be covered with bloody specks, indicative of incipient vascuUrlty, 
induced appuently by the irritative contact of the newly-formed substance, 
and constituting a preparatory step to its organisation. In addition to these 
appearances, it has been pointed out by Laennec, that in place of being uni* 
Ibnnly white or yellowish like recent concretions, or the bufi^ coat of the 
Uood, they are in parts of a pale flesh colour, or have a slight violet tinge, 
or SjaaSfy are speckled over with bloody points, the rudiments of vessels : if 
of a still o]der date, they are perfectly consolidated with the endocardium, and 
are obviously as completely organised as polypi of the mucous sur&ees. 

Polypous concretions are more frequent in the right side of the heart than 
in the left; {urobably both in consequence of the frequent obstruction to the 
blood in its passage through the lungs, and of the extension of inflammation 
from the veins to its lining membrane, and the subsequent influence of this <m 
ihe cwitahied blood ; as well as also from the introduction of purulent matter 
from distant parts, which cchucs into earliest contact with this portion of the 
organ, and forms there a nucleus, around which the fibrinous matter is 
deposited. When, however, extensive and firm coagula do present themselves 
in the ^ft cavities, they ought always to be examined with peculiar care, as 
from the ordinary recession of the blood fnmx this part of the organ im* 
•mediately after death, there is the greater probability, a priori, that any such 
adhereiU masses have been formed during life. 

Witlun the auricles, the concreted fibrinous matter ordinarily presents itself 
in the form of a thick lining over their internal surface, diminishing the 
capacity of their cavity, and! sometimes by prolongation into the oorre* 
aponding ventricles, embarrassing the action of theauriculo-ventricular valves* 
and compressing and flattening the muscular columns. When there is reason 
to suppose th^n of long standing, they are sometimes of a friable texture, 
resembling, to use the words of Laennec, an old rich cheese, or the decomposed 
fibrine in an old arterial aneurism. 

The globular vegetations of Laennec, already spoken of, adhere occasionally 
by a pedicle of obviously more recent formation than themselves, and here, 
pfrobably, have originated in the organisation of a small coagulum of blood* 
They are of various sizes, from that of a pea to that of a pi^^eon's eg^ are 
hollow, and contain within their cavity a sanguineous fluid, if recent, or $ 
aanious or purifona one occasionally, if a£ l<mger standing. The wart-like 
-vegetations of the valves, likewise, have been supposed hy Laennec to have 
their source in minute polypous concretions, rather than in the efiusion <^ 
mMgnlable lymph, as asserted by Kreymg and Bouillaud, — for their consistence 
and colour is very similar to these substances, and they display, moreover* 
frequently a videt tinge towards their centre, ai^arently the trace of the 
iiolouring matter of the blood. It would perhaps, however, be nearer the 
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tmth to say, that they originate sometimes in the one way, and sometimes in 
the other, or that both, when the excrescences are considerable, may be con- 
cerned in their formation. The very &ict of their more frequent occurrence 
on the left side, where coagulation is a much rarer, and inflammation a more 
frequent event than on the right, must prevent us ascribing them solely or 
even chiefly to the st>urce advocated by Laennec. The blood, when once it is 
coagulated and organised within the heart, as in other situations, exercises the 
power of a living substance, and occasionally secretes within its new-fonned 
tissue purulent, tubercular, or even osseous matter. The ossific concretion 
met with by Bums within the heart, which was about equal to a hen's egg in 
size, had probably originated in this manner. 

Kreysig has attributed to the inflamed parietes of the heart and bloodvessels 
ft power of determining the coagulation of their contents. That inflammation 
of the endocardium promotes in some degree the formation of polypous con- 
cretions is indeed highly probable, the effused lymph or pus forming a centre, 
around which the morbid solidification commences ; but the existence of such 
a condition cannot be admitted as essential thereto. The low degree of in- 
flanmiatory action requisite, in order that they shall be<;ome eventually solidly 
adherent to the interior of the organ, may as well be considered the result^ 
as the cause, of their presence, and probably often ensues merely upon the 
pressure and irritation produced by them. It is not in the young and san- 
guineous most commonly, but rather in the aged and debilitated, that this morbid 
appearance is met with ; and the stagnation of the blood, however induced, 
seems alone, in any case, quite sufficient to cause its separation into its elements. 

The gymDtoma afpolypofus concretions of the heart are nearly all referrible to 
the impedmient to the circulation which they cause ; as, for instance, the 
extreme dyspnoea, violent palpitation, and tendency to faint, sudden venous 
congestion, coldness of the skin and sense of sickishness, extreme distress and 
restiessness, — all of which are particularly characterised by the suddenness of 
their supervention* They are in some cases intermittent, making their ap- 
pearance at uncertain intervals, and ceasing as instantaneously as they com- 
menced. In such instances it seems probable that a portion of the newly 
formed mass floats loose by at least one of its extremities, so as to permit of 
its being carried temporarily by the current of the circulation into the auriculo- 
ventricular opening, or into the orifice of one of the great vessels. When the 
effects are more permanent, this circumstance may with great probability be 
ascribed to the greater magnitude and fixity of the fibrinous sub^ance, and its 
constant interference with the play of the valves and with the freedom of the 
orifices of the heart. 

The existence of polypus, says Laennec, is almost certain, when the 
motions of a heart, which had previously been beating regularly^ become'all of 
a sudden irregular, obscure, and confhsed to such a degree that we can no 
longer analyse them. The group of symptoms specified by Bouillaud as 
diagnostic, if they come on all at once, is as follows : — tumultuous pulsations 
of tiie heart, with dullness or obscurity of its natural sounds, together with a 
blowing, hissing, or musical murmur, orthopnoea, or a degree of difficulty of 
respiration bordering on asphyxia, in consequence of the obstructed state of 
the pulmonary circulation, extreme anxiety, congestion of the venous capillaries; 
and even loss of consciousness, coma, stertpr, and occasionally convulsions 
resulting from the gorged state of the cerebral vessels, together with a re- 
markably small pulse and cold extremities. 

If in the course of an acute infiammation of the heart, very great difficulty 
of breathing and extreme disturbance of the circulation set in suddenly, the 
rapid formation of the concretions in question may be suspected, with a high 
degree of probability, as their source ; so likewise when there is sudden 
•"livery violent aggravation of an habitual dyspnoea. 

The prognosis in this affection is, generally speaking, of the worst possible 
kind. As, however, coagula within veins have been known to undergo ah- 
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sorption, it is just within the bounds of possibility, that those of the heart also 
-when small Inay, in some yery rare cases, be susceptible of spontaneous 
removaL 

The best propkyhicHc treatment, according to Bouillaud, consists in the re* 
peated abstraction of blood and free use of diluents in those cases of organic 
and inflammatory disease, in which their occurrence is most to be appre- 
hended : but Dr. Hope very justly cautions us against the empirical or indis- 
crimiiate use of bloodletting in organic diseases of the heart, and especially in 
cases of dilatation and softening, or even in the adyanced stage of yalyular 
lesions when there is already great debility, as here it will not only £ul to pre- 
vent the formation of polypi, but, like the imprudent employment of digitalis 
Bnd nauseants under the same circumstances, will, by augmenting the limguor 
of the circulation, directiy fayour their occurrence; whilst at the same time 
it tends unnecessarily to reduce the strength, accelerate the adyance of dropsy, 
Bnd the fatal termination of the compUdnt 

M. Legroux puts some &ith in the exhibition of potass or soda, or their 
subcarbonates, from their power of diminishing the tendency of the blood 
to coagulate, — a property of the alkalies well known to Huxham, who 
deprecates their continued use, lest a dissolyed state of this fluid should be 
induced. Dr. Copland thinks the sub-borate of soda the most influential agent 
^r preyenting the concretion of fibrine, and dissolving coagulable lymph. 
The efficacy of mercury in effecting the latter oliject is also well known ; but 
unfortunately in the yast nugority of cases there is littie time for the trial of 
this or any other remedy. 
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Dbofst of the pericardium may, like that of the other serous sacs, be either 
of an actiye or passiye nature. The actiye species, or that depending on in- 
creased energy of the exhalants, is scarcely eyer obseryed saye as a consequence, 
or one of the latest stages, of inflammation of the pericardium, in which, when 
the original turbid, albuminous, or sero-purulent eJBTusion has been absorbed, a 
transparent watery secretion gradually takes its place, which is either colourless, 
or with a slight greenish or pale yellowish tinge. Its occurrence in an actiye 
form, as an idiopathic and insulated affection, is so extremely uncommon, that it 
i$ difficult to point to an unequiyocal eiuunple of it eyen in the writings of 
authors who haye had the largest experience in diseases of the heart 
• The passiye form, or that resulting from impediment to the circulation, in 
consequence of obstruction in the heart or lungs, or fh>m debility of the heart's 
action, is, on the contrary, by no means unfrequent ; and its existence may be 
anticipated in most cases when there is a general dropsical tendency through- 
out the system, as well as in the final stage of many typhoid and malignant 
diseases, in which the fluids are deeply contaminated, and the capillaries 
relaxed ; as in cases of cancer, for example, the worst forms of puerperal feyer, 
the exanthemata, when accompanied by symptoms of putrescency, &c 

As to the quantity of effusion requisite to constitute hydropericardium, au- 
thors are not agreed. After death, whateyer may haye been its source, there 
is usually found a small portion of a serous fluid, amounting generally to a few 
drachms, within the pericardial sac, poured out either during the mortal struggle 
or after its termination. An effusion in such minute quantity, and taking place 
under such circumstances, does not fall within the scope of the term hydroperi- 
cardium*, nor does Conrisart recognise any thing under six or seyen ounces as 
being entitled to the appellation. Laennec has not yentured to fix on any pre- 
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«lw qvantitf at a mJnimum, contontiiig himself inth nying, *^ a few ounces or 
s quatity ^y^ooiiing that eommoiily found after lingering deaths." BouiUand 
thinks tlut any thi^ above a couple of ounces may be considered as an ex- 
ample of dropsy of the pericardium, even though the mode of death may have 
been tedioos. In many cases, howerer, there is no room for doubt as to tiie 
amount of flnid being suflUnendy great to constitate a morbid state, as so mach 
M one, two» or three pints are sometimes found ; and Gorrisart mentions aa 
instance where there was no less than eight pounds. The serous memblfeneia 
of these oases has been observed to have aa opaque whitish or maoentod 



Amongst the lys^ptoaw oeoaskmally present, are a sense of wei^ about the 
heart and inferior part of the chest, and oppression in the breathing dependiag 
probacy on the pressure of Ihe distended sac on the lungs, diaphragm, and 
nagfabouring parts. The pulse is generally small, frequent, and irr^ufaa^ 
the integuments of the prsecordial region being occasionally oBdematoos, whilst 
orthopmna and tendeney to syncope £re<pently co-exist But all tbese symp- 
toms taken together are very fifffinom being condusiye as to the existence of aa 
nnnatural effusion ; nor even, though it should be present, do they necessarily 
depend on at, but much more fireqneaDtly on co-existing organic lesion within tiie 



Sense declares he had seen a motion of fluctnatioa in the left side of the 
chest in cases of pericardial e£Eusion ; and CSwrisait beUered he had himself 
fth a similar motion in the same situation ; but as nearly all subseqnent ob- 
servers have sought in vain to confirm these observations, it seems probable 
that the tremulous feeble impulse of the heart may have led to deception. 

In cases of considerable effusion there is a striking prominence of the pre- 
cordial region with bulging of the corresponding intercostal spaces, together 
with a very extensive dulness, sometimes reachii^ even from nipple to nipple, 
and all along the sternum from near the second rib to the ensiform cartilage, 
in a pyramidal form with the base towards the diaphragm. The pulsations 
are frequently quite imperceptible, at least in the supine position, and when 
felt in tiie erect or prone posture often present themselves at successive mo- 
'ments, as Oorvisart remarks, in different points of the prsBoordiom, sometimes 
-more to the ri^t, sometimes more to the left than natural, giving the idea of 
the organ floatmg free, and altogether unrestrained by its envelopuog sac ; and 
they are usually, moreover, preceded, with aa appreciable intervid, by the com- 
mencement of ibe systolic sound. The sounds of the heart are feeble and 
distant, as heard immediately opposite the organ, but are much more audible 
«t the top of the sternum opposite the ardi of the aorta, and over the great 
Teasels at the root of the neck; which latter ctrcumstance aids us in dutin- 
gnishing the case from one in which the heart is really acting very feebly. 

Withal, the diagnosis of hydrops pericardii is extremdy difficult, unless the 
effusion be considerable : if it were less dian a pint, Laennec thought the re- 
cognition of its presence impossible ; and not by any means certain though of 
double or even triple this amount: but from its rarity as an idiopatfaiiB or 
leading affection he considered the discovery of it of the less importance. The 
flreater tact which many now possess in regard to the practice of percussion. 
Has howevw recently, in a considerable degree, diminished -die difficnhy of 
luwertaining the preaenee of pericardial effusion. Thus where it is only of a 
moderate quantity, H. Piorry speaks confidently of being able to detect it by 
making the patient whilst luring down tarn alternately on ihe right and left 
aide, and fin&ig, b^ practismg percussion suceessivdy in these two postare^ 
that there is an obvious dnfaiess whidi changes its place eorrespondently frygn 

* Under the title of kemia pericardii, a curioag case has rec^atly been described by Ifir. 
Hart, in which, along with hypertrophy of the heart, and dropsical cSRision into the pevicar- 
^nm, there existed a pyilibrm sae, lifcewise containing water, occupying the aoofeerior mtidias 
tunm, and eomwcted Of an aperture at its narroww end with the pericardiid aac, doae to its 
reflecUon on the aorta. If not congenital, it was probably foined by gradual pressure <rf the 
wuted fluid against a weak and ykddfaBg portion of the perlcardiusu 
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tlie right edge and upper part of the atemimi to its left and upper part, and 
cartilages of the upper ribs. 

lyeaimenU The active idiopathie form of hydropericardium, if recognised 
in its earlier stage, would of course require to be treated on the same principles 
SB other actiye dropsies — by bloodletting, mercurials, purgatives, and counter- 
irritants, and subsequently by diaphoretics, di^^tidis, and other diuretics. And 
simUar means in a modified form may afford useful «id in the passive or 
secondary variety; though here the proper management of HBud primary af- 
fection or organic cause lorms, in cases which are not as yet altogether hope- 
less, the chidf object 

As a forlorn h<^ the removal of the fluid by a suigical operation has been 
recommended by high authority, but the practice has as yet but little support 
firom actual experience. The operation proposed by Senac was paracentesis 
4if the pericardiam, by the introduction of the trocar between the ribs. Cor- 
-visart thought tiiat if an operation were justiflabie at all, the best method of 
proceeding would be to lay open the parities first, and then the pericardial 
Bac cautiously with the knife ; whilst lAennec expresses a preference for tre- 
pasnation of the sternum just above the ensiform cartilage, as in this way we 
avoid laying open the plenne, and escape the error of Desault, who attempting 
to perform the operation previously describedt and having made his incision 
be^een the sixth and seventh rib of the left side opposite to the apex of the 
heart, mistook a circumscribed pleuritic effixsion fbr a distended pericardium, 
as was subsequently obvious on dissection. It has been proposed, somewhat 
too boldly we think, by Laennec, to inject the 8ax>ns bag when emptied of its 
contents with some sli^itly irritating fluid with a view to inducing adhesion of 
its imposed surfiuKS, as in the ordinary operation for hydrocele. BouiUand, 
without adYocatmgeither the operation or this addition to it, of which he has had 
no experience, yet thinks that what we know of the history of pericaidids and of 
its frequent termination in comparatively salutary adhesions, proves that the 
danger iSrom such a proceeding is at least much less formidable than was once 
thought Romero, who has thrice made an opening into the pericardium, in 
order to evacuate prsBtematoral accumulations of fluid, and twice suocessfiiUyy 
makes his indsion between the fifth and sixth rib, first into the pleural sac; 
and then having satiBfied himself of the existence of a fluid in the pericardium, 
he next lays this open with a pair of curved scissors, and lets its contents run 
off into the pleurse, from whence they are subsequently drained away by 
placing the patient in such a posture as &vours their escape by gravitation. 

During the whole proceeding every care must be taken to prevent the 
entrance of air. This operation has the advantage over that of Laennec of 
evacuating any fluid which may happen, as is so frequently the case, to co-exist 
in the pleural sac ; whilst at the same time if an error in diagnosis, similar to 
that recently aUuded to, have been committed, it may be detected in the first 
stage, the actually existing effusion evacuated, and the additional risk of 
opening the pericfurdium avoided. But this or any other operation can scarcely 
ever be warrantable, except where the affection sought to be relieved is idio- 
pathic, or depending on local inflammation or increased action of the serous 
membrane. Where there is organic disease of the heart or lungs, or consti- 
tutional diseases of the kinds alrady specified, no judicioas practitioner would 
ever finr a moment tiiink of having recourse to it 
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FbUEM of various kinds have been known to make their way into the peri- 
eardium firom neighbouring organs in which they were originallv poured out 
Thus those of a pttndaU or sem^fmnieiU description may get mto the peri- 
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cardial sac in consequence of the bunting of abscesses in that direction whicli 
had been formed in the ceUolar membrane of the mediastinum or in the long; 
or fhim the irruption of a circumscribed pleuritic efiusion through the medlom 
of a gradual process of interstitial absorption. 

An instance has been recorded by M. Alibert of the rupture into the peri- 
cardium of a very large hydatid or «eroiw cysU *^ to eaiud the fbstal head in 
magnitude, and which had been developed between the lung, diaphragm, and 
exterior of the pericardial sac It had preriously considerably displaced the 
heart to the left side. Its bursting in the manner indicated gave rise to 
sudden pnecordial pain, orthopnoea, tumultuous action of the heart, and a mem- 
branous crackling sound, synchronous with the respiration ; and was followed 
by death within a few hours. 

A rery interesting case has been recently described by Dr. Graves, of 
obacen of the left hbe of the Uver making its way through the diaphragm into 
the pericardium, and also by three several perforations into the stomach. 
The abdominal tumour which had previously been very obvious, began, soon 
after the formation of these preternatural communications apparently, to di- 
minish in size, and no longer imparted a sense of fluctuation, but became 
tympanitic, doubtless fh>m the entrance of air into it from the stomach. The 
secondary pericarditis thus induced manifested itself in the first instance by 
the sudden supervention of acute pain, by palpitation, and a sense of burning 
heat under the left breast; a rough bellows murmur and a species of creaking 
accompanied both sounds of the heart ; and this was converted into a loud 
frottement when considerable pressure was employed. On the following day 
a metallic click indicative of tiie dropping of a fluid, and an emphysematous 
crackling were present The patient being eventually run down by diarrh<Ba, 
caused by the escape of the purulent matter into the bowels, on dissection the 
pericardium, which was of four times its natural thickness, was found sprinkled 
internally with red dots, and arborizations, and coated over with lymph and 
minute semitransparent granulations. A remarkable case has been recorded 
by Bir. Thumam where the pericardium of a man who had been knocked down 
by a carriage, and thus almost immediately killed, was found filled with blood, 
though there was no rupture of the heart or great vessels within the sac. The 
effusion appeared to have its source in rupture of the veins in front of the 
trachea by the ends of the fractured clavicles, and to have forced its way 
through the intervening cellular membrane till it reached the apex of the 
pericardial sac, which it lacerated at length by its accumulation and pressure. 
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When bodies have been kept for several hours after death before being opened, 
especially when the atmospheric temperature is somewhat high, air is very 
firequently found within the pericardium, as well as in other shut sacs, and es- 
capes on an incision being made, with a hissing noise» But besides these 
instances in which the ur has obviously its source in post mortem decom- 
position, examples are occasionally met with where there is every reason to 
believe that it had existed here during life, being evolved generally dther 
during the final struggle, or at the most but a few days before dissolution. It 
is in such cases almost invariably accompanied by a liquid efiiision, fhna 
the decomposition of which, if of a foetid character, it has for the most part its 
origin, though at the same time we are by no means prepared to deny the pes- 
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sibility of its being occasionally a product of direct secretion from the vessels. 
Its presence during life is indicated by a preternatural degree of resonance, 
of a tympanitic character, elicited on percussion in the precordial region, as 
also by a sound of fluctuation produced by the motions of the heart through 
ilie elastic and inelastic fluids, as well as by forcible inspirations — a sound 
compared by Brichetau to thq plashing of the -wheel of a -water-mill. On 
dissection, if we would ascertain accurately the quantity and quality of the 
gaseous fluid present, the body should be opened under water in order to £&- 
cilitate its collection. 

Laennec has expressed his belief that those cases in which the sounds of the 
heart are audible at some distance from the chest, depend for this peculiarity 
on the existence of ur within the pericardium ; but in support of this very 
improbable opinion he adduces no proof. 



DISPLACEMENT OF THE HEART. 

Wfi have already seen that the heart when greatly increased in size is felt to 
extend its pulsations to unusual situations, generally more to the left side or 
lower do-wn than natural ; but besides this enlargement of the limits within 
-which it is perceptible, it may be thrust out of its place by various extraneous 
causes, such as tumours in its vicmity, augmented dimensions of neighbouring 
organs, and morbid effusions. Such unusual position then, when ascertained 
not to have been congenital, is to be considered an evidence of some serious 
organic change having taken place within the thoracic or abdominal cavity. 

The most frequent cause of this phenomenon is, unquestionably, a large 
pleuritic effiision, which, according to its situation and quantity,: may push &e 
heart over either into the centre of the chest or to the right side, or, on the 
contrary, further than natural to the left Haemorrhage into &e pleural sac firom 
injury will have similar results. Sudden and even permanent displacement has 
been known to result from external violence, as in the remarkable mstance re- 
corded by Dr Stokes when it originated in the compression of the chest by a 
millwheel by which the heart was forced into the right side of the thorax. The 
individual, notwithstanding the severe symptoms which immediately supervened, 
survived the accident many years, and was occasionally even capable of taking 
Tery violent exercise, his heart ever after continuing to beat on the right side. 
Aneurisms of the aorta, pneumothorax, or an emphysematous state of the 
lung, thoracic and abdominal tumours, ascites, and enlarged liver are amongst 
the occasional causes by which respectively the heart may be displaced, either 
downwards, laterally, or upwards. Instances are alluded toby Dr. Stokes where 
this organ has been felt beating as low as the ninth intercostal space, in conse- 
quence of very extensive pulmonary emphysema, a morbid affection which, as 
has been remarked by an able anonymous -writer in the British and Foreign 
Medical Review^ must, by the pressure caused by it on the great vessels, tend 
gready to the development not only of asthmatic symptoms but of actual organic 
disease of the heart It has further been supposed, with great probability, by Dr. 
Stokes, that the heart may sometimes be drawn over in a very remarkable degree 
to the right side, by the absorption of a large pleuritic effusion in that part of the 
chest ; especially when it takes place rapidly, and when in consequence of the 
lungs being closely and extensively adherent, the parietes of the thorax cannot 
fully accommodate themselves to the diminished contents of the cavity : and 
a case by Dr Abercrombie. in the Edinburgh Medical TranaactUmSy shows that 
a similar effect may sometimes be producedbyatrophy of onelung, accompanied 
by an hypertrophic condition of &e other. 

In a case which occurred to Dr. Hope, in which the heart was just so far 
displaced towards the right, by a pleuritic effusion of the opposite side, as to 
be impacted between the sternum and unyielding spine, the augmented impulse 
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WIS such as to haiwe oonreyed to a leu ex|>erieiioed aufenltator an erroneoiis 
idea of the eriiitmee of hypertiopliy ; and Dr. Stokea has knofrn a similar ef- 
fect prodnced hy tnbeiciilar ooosolidalioii of the lung behind the heart 

Li eases of diaphzagmatie hernia, generally of congenital origin, the intio- 
doction of the intestines into onesided the chest aeoeuarilydispUees the heart 
more or less to the opposite side. Prdapsos of the heart, or that condition in 
whidi, ftom its wmsiial weight, «nd die relaxation of tlie parti by which it la 
sospended, it poshes the diaphragm before it, and encroaches on Ae abdominal 
cavity, is a Tcry micommon state, if indeed it is at aU to be recognised as a 
dislmct aifeetion. Conrisart, who speaks of it, supposes it capable of causing 
severe pain in the cBSophagos and cardiac orifice of the stomaeh, difficolty of 
deglutition, and imperfiM^tiao of the digest! ye process, with freqaent tendency to 
nausea and yomiting. 

The diagnotU of displacement of the heart is based on the results of percus- 
sion and anscultadon, and the examination iMf the pracordial region by the eye 
and by the toach, taken together with the history of the case, from which liust 
we learn whether the phenomena are iMf eomparatiTely recent origin, or at least 
not coeval with birth, and so independent of congenital transposition of the 
organ hereafter to be spoken o£ yfhea the displacement is very oonsiderahle^ 
tiie fhncdoDS of the heart may be moch embarrassed, as is manifest from the 
•evere palpitations occasionally complamed of in these cases. In the instances 
described Djr Dr. Graves and Dr. Gtokes, where the heart was thmst upwards 
and to the right side, as high as the third intercostal space, by an aneniism of 
the abdominal aorta, the aneorismal tomonr itself presented a doable pnlsalkm 
<the first stroke cmndding with the arterial pulse), imparted to it obviomdy by 
the contact of the heart ; whilst at the same time two sonndswere audible cor* 
responding to the natural double sounds of the latter organ. A similar double 
poisadon was observed by the same authors In a case w aneurism of the as- 
cending aorta, ud in two others of a like nature by Dr. Townsend. 
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HbimiacvtbbHb^bt (Eetopiaeordis\ though of congenital origin, may as well 
be briefly alluded to here. Fromoriginaldeficiencyof a portion of the sternum, 
cartilages of tiie ribs, diaphragm, or abdominal muscles, tiie heart of the fietus, 
or new-born infimt, may be found protruding ^thor on the exterior of tiie 
neck or chest, covered only with the common integuments ; or into the abdom- 
inal cavity; or finally forming a portion of the contents of en umbilical hernia. 
Such examples of displacement as are here spoken tfl, generally occur in con- 
nection with other congenital malformations, ofi«n from their very natnre in- 
eompatiUe witii tiie continuation of existence for any length of time after birth, 
and are hence obviously rather matter of curloaty than of practical interest 
In some very rare instances, however, life has been prolonged even to a very 
advanced period, notwithstanding the existence of such angidar malposition A 
the heart, as in tiie very remarkable case recorded by Deschamps, in which this 
crgan was firand on dissection occupying the jdace of the left kidney. 

An interesting case ciparikd **■ ectopia cordis" in an infimt whii(& survived 
Hs birth for three montiis, has been lately published by Dr. O'Bryen of Bristol 
in the sixth volume of tiie Tfunaaetiiomg <^ the Jhymineial Medical and Smrgied 
AMeociaUim. In consequence of absence of the ensiform cartilage and of tite 
part of4he recti mnscles and diai^iragm usually attached thereto,,a portion of 
the x>ericardium containing the apex of tiiie left ventricle pretematuiaily don- 
gated, protruded through the opening, and lay immediately underneath the 
coBunon integuments, along with a portion of tlie transverse arch of the cokiL 
In this tumour thefiiUowing motions were observed: — Ist^ a lessening in siae 
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and contraetion of its whole body, which was obviously the systole, 83 being 
synchronous with the first sound of the heart, and with the pulsation of the 
carotid ; whilst at the same time ita whole mass was carried forcibly down- 
wards : 2d, a movement of dilatation during which the tumour became tense 
-and appealed shortened ; while at the same time it was maeh enlarged by as 
active a force as that of contraetion, powerfully separating the fingers when 
an attempt was made to compress it ; immediately after which a sensation was 
imparted as if of a wave of fiuid rushing into it and communicating a thrill 
to its walls. This movement of dilatation was synchronous with the second 
sound of the heart, but appeared to continue for some time after it No distinct 
period of rest was perceptible after the dilatation. The heart iir this as in 
Harvey's case appeared insensible to the touch. If the phenomenon accom- 
panying the second sound be admitted to have been accurately observed, they 
affinrd stronger evidence in fiivour of an active power of dilatation in tiie ven- 
tricles, than any we have yet met with. 
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CoNosinrAX. Mautobmatzons. 

Dranspontion of the heart -^Aecardia. — Btcardia. 

CoKGENiTAL irregularities in the structure and relations of the heart, as may 
be deduced from the works of Winslow, Beclard, the St Hilaires, &c are 
zeferrible either to diseases occurring during the progress of the evolution of 
the foetus, includve of interrupted development, or else to primitive anomalies 
in the germ (excess or malposition of parts), or to both these sources together. 
Of the reali^ of the second of these causes, we have incontestable evidence 
in cases of Trangponium of the Hearty in which the organ is not only placed 
in the right side of the thorax, but has, moreover, its aortic ventricle turned to 
the right, and the pulmonary Tentride to the left, and where a similar trans- 
poation of all the other thoracic and abdominal organs co-exists, the aorta 
rnnning down along the right side of the spinal column, the vena azygos along 
the left ; the lung on the right side having but two lobes, that on the left three ; 
the liver, duodenum, head of the pancreas, and the ciecum being in the left side 
of the abdomen ; the great curvature of the stomach, the spleen, and descending 
colon, lying to tiEie right side. f 

Such anomalies of position are by no means incompatible with the due ex- 
ercise of the functions, or with the attainment of advanced age. Though very 
rare, the practical physician should be aware of the possibility of their occur- 
rence, to prevent tiie mistaking the physical signs of such irregular congenital 
conditions for evidence of acquired disease. 

Acardia. The heart has been discovered to be altogether wanting in some 
foBtuses s and this is said by Beclard to be universally the case in acephalous 
monsten, atrophj or absence of the upper part of the spinal marrow also or* 
dinarily co-existmg. 

Btcardia, Two hearts have, on the other hand, been found within the chest 
of the fbtns in some extremely rare instances ; but the accompanying plurality 
of other organs naturally mngle, has indicated the source of this phenomenon 
to be die intemuxtnre <^ two germs. 

A case in which three ventricles were supposed to exist, has been recorded 
by Cheminean, but M. Is. G. St Hilaire tlunks it was probably only an ex- 
ample of a supernumerary septum. 

A second appendix has been noticed, in c(mnection with the left Tentride bv 
De Hun.; and we have the authority of Breschet for believing that the pen- 
Cardium has been observed to be entirely absent 
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PBXTEBNATITRAI. CoMMmnCATTON BETWEEN THE TWO SiDES OV 

nus Heabt* 

FonuM f^pTeUrnabtral coMmwitcolMii between the two sides of the heart. ->• 
CyoMMi.-^ iSjyn^pftNM of this Usitm. '^Progress, — - Dreatment. 

Of this, the chief forms are permanence of the foramen ovale, abnormal aper- 
tures in other parts of the septum of the auricles, or in that of the Yentrides, 
or in the common point of junction of both septa, throwing the four cavities 
into one ; origin of the aorta or pulmonary artery from both ventricles simul- 
taneously ; and continued patescence of the ductus arteriosus. 

Many of these irregularities have, in several instances, been known to co- 
exist in the same individual, and frequently along with additional anomalies 
in the origin of several of the great vessels.* 

When only one of these preternatural communications exists, by mucb the 
most common is the first of those mentioned above. A mere oblique opening 
between the over-lapping and imperfectiy adhering edges of the foramen ovale 
does not, however, constitute an example of the malformation or lesion here 
spoken of; for a valvular aperture of this kind, in consequence of the counter- 
balancing pressure made on each of its sides simultaneously, will obviously not 
allow of the mixture of the contents of the adjacent cavities, and accordingly, 
though it is a condition so often found on dissection (in one out of every four 
subjects according to Bizot), it is known not to give rise to any morbid symptoms. 
To have an ii^unous influence, itis necessary that the opening should be nearly 
at right angles to the septum, direct and patulous ; and even here, many months 
of early in&ncy may elapse, ere any very obvious functional disturbance ensues ; 
its first manifestations taking place occasionally during the .irritation of den- 
tition, or when the child begins to walk. The diameter of the open foramen 
ovale, in these cases, varies from two or three lines to upwards of an inch ; 
whilst, in other instances, in place of one large opening, there are several smaller 
ones. <M. Louis, after investigating the matter very scrupulously, has come to 
the conclusion that the perforated condition, not only of the auricular septum 
but also of the ventricular, is congenital in idmost every instance, as the edges 
of the aperture are rounded off, smooth, and polished, and occasionally mem- 
branous, or even somewhat tendinousi and without any traces of softening or 
other recent morbid process ; whilst further, the co-existent lesions are fre- 
quentiy of an obviously congenital liature, such, for instance, as the perma« 
nence of the ductus arteriosus, the origin of the aorta from the right ventricle, 
&C. The greater frequency of morbid alterations in the right side than in the 
left, contrary to what is observed in ordinary or acquired disease of the heart, 
is likewise adduced in proof of a primordiid source ; as is also the commonly 
existing contraction or obstruction in the orifice of the pulmonary artery. M. 

* In a " Treatise on Cyanosis,** by Dr. Glntrac of Bourdeaux, published in 1824, the follow- 
ing results hare been oieduced from 68 cases analysed by him : — In 33 instances the foramen 
ovale was open ; in )Bi, aorta arose from both ventricles ; in 22, the pulmonary artery was con- 
tracted ; in 14, the ductus arteriosus was open ; in 6, ventricular septum imperfect ; in 5, pul- 
monary artery obliterated ; in 4, a single heart , i. e. only one auricle and ventricle ; in 4, the aorta 
arose from the right, and the pulmonary artery from the left ventricle (foramen ovale open, 
and occasionally also the ductus arteriosus) ; in 1, the aorta obliterated. 

The following additional deviations from the natural state have been noticed by other au- 
thors : —The existence of two auricles with only one ventricle ; or, in other words, total ab- 
sence of the ventricular septum ( fVofgr^Brachett Forte) ; the four cavities thrown into one, from 
a deficiency of the septa at their common point of junction {Thibert^ cited by Laemec) ; the 
pulmonary artery arinng fit>m both ventricles, and sending off the descending aorta, — ue as- 
cending originating naturally {Sir A. Cocper) \ the right auricle opening into the left ventricle, 
the ventricles communicating by a preternatural opening, and the auricles by the open foramen 
ovale {Holmes) ; the right ventricle bifid {Kerkrir^itu) ; the arch of the aorta doimle (Bertmt 
aen.); the coronary veins opening into the left ventricle; the inferior or the superior cava 
opening faito the left auricle; the foramen ovale c^atf in the foetus i the valves of Che heart, 
adherent aloxig their edges, and consolidated into one sub&tanoe, leaving only a small central 
*^nl2fcS'x perforated by numerous holes, or altogether absent {Morgagm, Pertm, Laem* 
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Louis 'does not, however, altogether deny that such openings 4%ht in some 
Tery rare cases originate in ulceration. The frequency of thes^ exccplional 
cases appears to M. BouiUaud, on the other hand, much more 'considerable, in 
consequence of his having frequently noticed the co-existence of traces of in- 
flammatory action in the lining jnembranes of the heart along -with the un- 
natural communications alluded to, as well as from the occurrence of the 
symptoms taking place often suddenly, and for the first time in advanced child- 
hood, or even in adult age. The valves, in particular, according to the same 
authority, very often present changes of an inflammatoiy nature, more es- 
pecially those of the right side, and particularly of the pulmonary artery, the 
orifice of which is at the same time, and as he thinks, ttom. the same cause» 
very commonly contracted. We are bound, however, to confess that M Louis's 
view of the case seems much the most consonant with the j&cts, and that the 
more frequent occurrence of the concomitant lesions or malformations on the 
right side appears altogether decisive against their inflammatory origin. 

The heart in these cases is usually much enlarged, and transversely placed 
within the chest, the right cavities, and more especially the auricle, being almost 
invariably the subject either of dilatation, or hypertrophy, or both. When 
hypertrophy exists, it is not unfrequently, as BouiUaud remarks, of the con- 
centric kmd, — a circumstance which has been attributed by Bertin with more 
ingenuity than probability to the contact of the arterial blood unnaturally ad-» 
mitted into the right cavities. The additional work thrown on the right side 
of the heart, as well from the opposition encountered in the delivery of its con* 
tents through the contracted pulmonary artery, as from its unnatural partici- 
pation in the labours of the general circulation, would seem sufficiently to 
account for its being the principal seat of enlargement Besides, as Dr. Hope 
has remarked, this hypertrophy is often most considerable in those cases where 
in consequence of the contraction of the pulmonary orifice, the current through 
the opening in the septum must decidedly have been from right to left, so that 
no artcrialised blood could possibly have entered the right side. 

There are a few cases on record which would seem to show that the foramen 
ovale may be violently re-opened even in adult age by severe fiJls or blows, 
prolonged fits of coughing, or other fatiguing muscular efforts. The sudden 
supervention of the symptoms is not, however, sufficient to prove indubitably 
that such is the fact f it may, perhaps, be nearer the truth, even here, to suppose 
that the malformation alluded to had all along existed, but that it required 
some unusual derangement of the circulation in order to its revealing itself by 
external signs. 

With regard to the septum of the ventricles, a preternatural opening may 
be met with in any part of it ; but it is cerUunly found most frequently in that 
portion which adjoins the auricular septum, near to the insertions of the aorta 
and pulmonary artery. It is firom this cause that the former of these vessels 
in particular has in Ihese cases often an equal connection with both ventricles. 

From the almost invariable co-existence of some of the complications just 
alluded to (hypertrophy, dilatation, disease of the valves, narrowing of one or 
more of the orifices, &c), it is nearly impossible to fix on any set of symptoms 
as strictly characteristic of the preternatural communications in question. 

The bluish colour of Uie skin of the whole body, and of the face, extremi- 
ties, and parts covered with a thinner cuticle particularly, which had com- 
monly been looked upon as its pathognomonic sign, and wMch led to the use 
of the terms cyanosis, morbus caartdeus, the blue disease, blue jaundice, &c.,has 
been clearly shown by M Bertin and by M. Louis to be often entirely absent; 
and even when present to depend with much greater probability on co-exist- 
ent lesions capable of obstructing the course of the circulation, and so causing 
accumulation of venous blood in the capillaries. So likewise witii regard to 
the frequent co-existing disorder of the heart's action, indicated by palpitations^ 
purring tremor, bellows murmur, fits of excessive dyspnoea, occasionally 
mnoanting almost to asphyxia, with proneness to syncope on the slightest 
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ezerdons o^Ptuval mental exeitemeBt, megaiiaaaty and feebleiiM of pttbe^ 
and eHreme goffering fVom defeot'iTe poirer of generating heat, — vMie, together 
1^ an oocanorfal tendency to lefooa effoaioniy. being, as we h^i»«Uea^ seen, 
m^rlRd phfnomena of ordiiurj ocenrrenee in eaaes ^ enlargement of tib^ itf^rt 
and obitniction of vits arifiees, whether from contnlbtifln or Talynlar dknaa. 
The narrowing of the pulmonary artery, which so commonly ezisls in cases d! 
cyanoaii^ q>pean to be a yery important element in the production of the pe« 
•oliar appearance of the skin, as it most needs caose, as Horgttpi has poiaiteil 
out, aA embarrassment of the circulation throng^ the rightaidedl the heart, and 
consequent stagnation throughout the whole venous system ; and espedally at 
each moments when paroxysms of dyspnoea have been induced, and the circu- 
lation is peculiarly obstructed. That the deep colour of the skin, interior of 
the month, &c, occasionally observed, is not a necessary consequence of the 
mere communication between the two sides of the heart, we have prool^ as K. 
Fouquier remarks, in the fkct of its not being observed in the foetus when such 
communication naturally exists, and when dark blood is neoessarily «iieu- 
lated. 

When the communicating cavities are of eqaal strength, it has been inge- 
niously suggest by BL Jules Cloqnet, that no admixture of tii^ contents in 
all pr^biUty takes place ; whereas if the left cavity exceeds thfr ripht in 
power, which in the natural state at least is always the case^ the artenaliaed 
«i^lood should make its way into the venous receptacles; so that if this view be 
t£>nect, it may be only in a smaller number of cases that the contents of the 
right cavities are propelled immediately into the greater eirciflaticm; and even 
here it will not be in such quantity as to account for the deep blue tinge with- 
out taking the co-existing sources of obstruction into oonsidcntion. M. Louis, 
on the contrary, believes that, whether the two ventricles be equal in strength 
or not, no mixture will take place during their contraction, provided all thiar 
orifices be free ; but as the pulmonary artery is very eommonly contracted, a 
portion of the blood of the right side oft the heart will usually make its way 
throogh the preternatural opening at the moment of sytUAe, or if not then 
yet in every case during the diastole, or entry of blood into the cavity; so that 
a certun degree of admixture will occur in every instance: but this he believet 
to be quite inadequate to the production of the deep UQe or violet oolour of the 
skin, unless the co-existent sources of obstruction in the heart, and conse- 
quent stasis in the venous and capHary circulation be taken into account ; for 
the fluids circulating in the cutaneous vessels in most parts of the body are in 
the natural state colourless ; whilst, moreover, in M. Ribes' remarkable caae^ 
though the aorta sprung from the right ventricle, and the circulation of venous 
blood in the arteries must have always existed, yet no such peculiarity in the 
colour of the surfhce manifested itsdf till the tfaurd year, when it made its ap- 
pearance in company with other symptoms of heart disease. H Breochet^ 
again, mentions an instance where the left subclavian artery arose directiy 
from the pulmonary artery, and yet the colour of the corresponding limb was 
altogether free fttmi any blue tinge. 

C^ an the syn^tams usually attributed to the lesion under conrideration, the 
one in which M. Louis is most disposed to confide is the recurrence of «{^&ca- 
tive paroaeysmt at periodical or at l^ist at very short intervals ; these paroxysms 
being oft^ accompanied or followed by fronting, and induced by very inoon- 
sideraUe causes ; whilst, as for the blue colour, it maybe eidier present or ab- 
sent. The existence of a bellows murmur and thrtiimg tremor, if permanent 
and unattended with a marked disposition to dropsy, is considered by Boail- 
laud as strongly confirmatory of the above symptoms. The blneness of the 
surihoe, we repeat, may or i&ay not exist; and even when present, Laennee 
thought it was often rivalled in ihtensity by the dark colour of the dan. in 
certain diseases of the lungs, alid more especially emphysema ; but this D& 
Hope doubts. As active eiSargement of the heart is an almost invariable ai^ 
eomponiment of these preternatural commnnicatums, there is coamumly a wy 



•• 
^ 



MAXFORMfriONg^O/TECE HEART. 385. 

1^ «' considerabl^Ktent or4u£i^s in the precordial region, along wi^li^ incre^d 
w impulse, and^Kt the same time often a superficial hilling murmui% with the 
"^ first soHtffc ^| hnut the mid^e of the stemupi, in consequence either of the cpn- m^ 
tracti^pFtne pulmonary orifice or of the unnatural aperture through the sep-« ^ 
lipmjl^ fa«i *^ ' ' ^ * 4^ 

^ '^ ^' Itf infants withfthis malformation, even the effort of sucking is often sum- 
.^''cient gr^tly to embarrass the respiration and circulation ; and the siifi||t^tive 
l^ai^jksgrs^ so iMuced are occasionally accompanied by convulsiye movements* 
lA'dradlfooff^ there is an inability to participate ifl the sports of thaj; age, 
the sufferer is disposed to crouch over the fire even in summer, and is*very ^ 
*'-* easily benumbed in cold weather. The ends of the fingers and toes are often 
bulbous as well as discoloured ; there is a tendency to cough on making use of 
^ ^ §jiy muscular exdMon, and pulmonary congestions very frequently manifest 
^ ; * thlfeselves under the influence of slight exciting causes. The discolouration of 
^ z\^ the skin and interior of the mouth is sometimes, as Dr. Hope expresses it, as 
deep as the stain of the small black cherry. The contraction of the pulmonary 



artery, which so commonly exists, is looked ^fon by M. Louis not only as of 
indubitably cqngenital origin, as flAady stated, but also as a chief cause of the 
prevention ofoie closure of tJ^e aperture ift the septum, by meafts of the over^ 
distentiottof the right cavities kep|^ up %y it 

The./}ro^es« of Sie disease is very vajriable. In most cases the sufferers 
are cut off VH|y, in infancy or childhood, in the midst of one of the suffocative 
paroxysms : m some instances a precarious existence has been prolonged t^ 
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middle life, or even. to advanced age. One of the cases alluded to by M. liaiis ' j 
reached to the fortieth year, and another to the fifty-seventh, and tlien te^i- ^^ 
nated by the supervention of a new disease. (vl 
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The treatment of this affection is simply palliative, as its organic cause is ir- 
remediable. The judicious management of co- existing diseases in the heart 
and other organs, together with exemption fspToa. ment^ and corporeal excite • 
ment or over-exertion, and from every thing which might hurry the breathing 
or the pulse, the early reduction of all inflammatory attacks, the enjoyment of 
a pure mild air, the avoidance of cold and damp, together with great tempe- 
rance, and a due regulation of the digestive functions, and the promotion of all 
the natural excretions, are the points towards which attention should chiefly be 
directed. 

* The murmurs indicative of a communication between the two sides of the heart, though 
not yet ftilly ascertained. Dr. Hope conceives would be nearly as follows:—'* An unusually 
loud and ntperfldal or near Boundine murmur with the first sound, immedicOely over the semi- 
lunar valves (i. e. about opposite to the inferior margin of the third rib) is generally seated in 
the mouth of the riffht ventricle, and may proceed either from a contraction of the pulmonic 
valves or orifice, or n-om an opening out of the right into the left ventricle, or ft-om both these 
lesions coi^oined. If it proceed from contraction of the pulmonic valves or orifice alone, it will 
be audible along the course of the pulmonary artery, up to the second intercostal space, much 
more distinctly than along the course of the aorta, and will be attended with a thrill. If it 
proceed solely firom an opening out of the mouth of the right into the left ventricle (the pul- 
monic orifice being either nealthy or totally obliterated), it will be more audible along the course 
of the aorta thanuong that of the pulmonary artery. If it proceed from the double lesion, viz. 
a contracted pulmonic orifice, and an opening intg the left ventricle, it will be loudly audible 
aloi^ the course of both vessels, and a .thrill will be felt over the pulmonary artery. When 
these signs of a lesion in the mouth of die right ventricle coincide with cyanosis, the evidence 
of a communication between the two sides of the heart is almost positive ; and as hypertrophy 
of the right ventricle is usually a concomitant, its presence is a corroborative circumstance. 
When the signs in question do not coincide with cyanosis, an appeal must be made to the his- 
tory of the case. If it appear that the patient has exhibited the symptoms of organic disease of 
the heart from early infancy, yet has never been affected with endocarditis, to which the valvular 
disease could be ascribed, there are strong probabilities of a congenital malformation, and pre- 
•lunptions of a coramunioiticm between the two sides, though without so considerable an in- 
termixture of blood, or so great an obatade to its ingrest into the lungs, as suffices to occasion 
cyanosis.*' 



END OF THE THIRD VOLUME. 
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